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HARDENING COMPOSITE PLATES FOR BANK VAULTS. 

The manufacture of iron and steel burglar-proof 
vaults Yor insurance companies, trust companies and 
similar institutions is one of increasing importance. 
As the safe maker advances in his*processes, and while 
he is improving the burglar-proof quality of his safes, 
so fast does the burglar improve in his method of 
attack, so that it is often the burglar himself who is 
in advance of the safe builder. 

The iNustration accompanying this article shows a 
somewhat eurious operation incidental to the manu- 
facture of steel and iron vaults, the hardening of the 
plates. The process is the one employed at the works of 
J.B. & J. M. Cornell, in this city, and consists in dipping 


layers of soft steel oriron and of hard steel. In “he cen- 
ter is a layer of soft steel or iron, next to it come two 
layers of chrome steel, one on each side, and outside of 
all are the two layers of soft steel or iron. These 
plates are rolled of various thicknesses, the different 
layers welding together, plates one inch thick and one 
half inch thick being most generally used. For the 
corners angle irons made of the same material are 
used. 

The safe walls are built up of the composite plates, 
laid against each other and screwed together. In one 
usual construction the outside plate is an inch thick. 
Next to it comes a half inch plate, secured to the out- 
side plate by flat-heaged screws, whose heads are 





are then removed from the farnacea and as quickly 
as possible dipped edgewise into the river. In this 
way they get a salt water hardening. They are then 
to be rolled cold for the purpose of straightening them. 
Previous to the heating the blind holes in the one inch 
plate are stopped with clay to prevent cinders from 
getting in. After rolling, flattening, and cleaning the 
plates are ready for shipping and erection. 

The object of the combination of hard and soft iron 
is to secure the safe against attack by sledge or by 
drill. A drill could hardly be foreed through the 
chrome steel, and at best it is only after many hours’ 
work that the material can be perforated. Again, on 
account of the soft iron, sledging is without effect, for 
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the hot plates into salt water. Advantage is taken of 
the water front held by the firm in utilizing in situ 
the salt water of the Hudson River for the purpose, 
a brine dip being considered superior to one of fresh 
water. There is unquestionably a difference between 
the two. The addition ofa soluble salt to water raises 
its boiling point, and to some extent improves its hard- 
ening power. 

A curious and unique industry in this city is repre- 
sented in the plant in question. Special heating 
furnaces are built in the open air upon the margin of 
the river, and plates of steel heated in thm are dipped 
into the river to harden. Except for docking and 
shipping purposes, it is about the only technical use 
made of the river proper. 

Curious as js this stepof the process, the general 
manufacture of the vaults is of great interest. They 
are made of steel andiron. For the walls of vaults a 
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HARDENING COMPOSITE PLATES FOR BANK VAULTS BY IMMERSION IN THE HUDSON RIVER. 


countersunk in the half inch plates, while their ends 
screw into blind holes in the one inch plate. The next 
plate, also a half inch one, is screwed to the second 
plate in a similar manner except that the tapped holes 
in the first half inch plates go entirely through. In 
this way a wall of any desired thickness is buiit up, 
one object'onconstructing it of such thin material 
being to secure frequent breaking of joints. 

The work on the plates, including the drilling and 
tapping of holes, shaping the édges, ete., has to be 
done while they are soft. The entire vault is built up 
of the unhardened plates, each one having its exact 
place assigned it. The vault is next taken down, piece 
by piece, and the pieces are hardened. It is this oper- 
tion which we illustrate. On the edge of the dock on 
the North River front near the foot of Twenty-Seventh 
Street in this city reheating furnaces have been built 
adapted for heating the metal to redness. The plates 





composite plate is used, consisting of five alternate 
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even if the hard steel should be cracked, it is so em- 
bedded and welded to the adjacent layers of soft iron 
that no harm is done. In one great vault now build 
ing by J. B. & J. M. Corneli for the Equitable Life In- 
surance Co.’s Boston office as an additional protection, a 
vault of the construction just described is to be erected 
within a protecting structure, built up of a specia! 
section of 54 pound railroad iron, rolled for the pur 
pose. 

A species of cage for the safe is made up of these 
rajls laid interlocking, with their interstices filled 
with Portland cement. Inside of the rails the steel 
structure described is made up, the inch plates being 
first’put in position and the half inch plates screwed 
to ‘their inner surface. The vault is to have two 
doors, each. with its time lock, and moving on ball- 
bearing hinges. Each time iock has three clocks, any 
one of which will operate it, so that as long as one 





are put in and are brought to a good red heat. They 


clock out of six is in order, the vault wiil open. 
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AN AMERICAN BULLET PROOF SHIELD. 

Mr. W. J. F. Lennard, a stairbuilder, of Brooklyn, 
N. Y., has invented a bullet proof shield claimed to be 
superior to that of Herr Dowe, the Mannheim tailor, 
described in the last issue of the SCIENTIFIC AMERI- 
CAN. It is said to be composed of cotton, felt, wood, 
and a chemical compound of parts mineral and vege- 
table. A public test of the bullet proof qualities of 
the new shield was made at one of the Brooklyn parks 
ou July 12. It was in the form of a pad seventeen 
inches long, thirteen inches wide, and a trifle less than 
two inches thick, being somewhat flexible, and weigh- 
ing eleven pounds. This pad was hung on the neck of 
a wooden figure, and shot at by a marksman with a 
45 caliber army rifle, the cartridges being loaded with 
seventy grains of powder and 405 grains of lead. The 
bullets partially penetrated and embedded themselves 
in the pad, but did not go through it, The inventor 
afterward put on a similar pad, and was shot at by the 
marksman, the same gun and cartridges being used, 
when the shield proved an effective protection against 
the bullet. The inventor said there was no feeling 
from the impact of the bullet, except a slight sensation 
as if some one had poked him with a finger. The in- 
ventor does not claim that this shield would be effective 
|against steel bullets, but only against lead bullets. His 
shield is the result of experiments for a composition to 
use 1n armoring ships, which he claims will be lighter 
and better than steel plates. 

i 
FAILURE OF A LARGE ARMOR PLATE. 

An armor test of a Carnegie nickel-steel Harveyized 
plate, seventeen inches thick, took place at the Indian 
| Head proving grounds on the Potomac near Washing- 

ton, July 12, and like the eighteen inch Bethlehem 
| plate tested May 19, ended in the failure of the plate. 
The same gun—the 12 inch rifle—was used in both 
eases. The plate was secured toa 44inch oak backing, 
heavily braced. The distance of the gun from the tar- 
get represented a range of about 1,200 yards. The 
Carpenter projectile weighed 800 pounds and was pro- 
pelled by 260 pounds of brown prismatic powder; the 
muzzle velocity was 1,410 feet per second. The first pro- 
jectile fired penetrated 134 inches and then bounded 
back 50 feet. In the second Wheeler-Sterling shot the 
velocity was increased to 1,858 feet per second and the 
The 











the plate and backing, deflected up, and landed 300 feet 


*!/ away. The head of the shot was somewhat injured, 
*% | but the body of it was intact. The result wasa great 


surprise to all concerned, especially to the makers, 
who had used all possible care in its fabrication, the 
plate being left in the Harvey furnace for twenty-eight 
days. Upon this test depended the acceptance of 287 
tons of armor for the battleship Oregon. worth 
$246,000. The loss to the company for the plate, even 
‘if the armor is finally accepted, will be $20,000. 

The Secretary of the Navy ordered another test the 
next day, using the same shells as were used in the 


June test of a Bethlehem plate. The Carpenter pro- 
| jectile penetrated the plate and stuck fast in it; the 


plate was cracked. The Navy Department will con- 
duct exhaustjve tests on Harveyizing armor before 
accepting more plates. 
NN ee 
EDUCATION IN AMERICA. 

We publish in the SctenTIFIC AMERICAN SUPPLE- 
MENT of this week a very remarkable. paper on the 
schools of America, by Duane Doty, Superintendent 
of Publie Instruction of Chicago. It isa summary of 
the last report, just issued, of the United States Bu- 
reau of Education. From the earliest days of the 


= republic, the necessity of education for the people has 
wen | BOER a generally accepted doctrine, and the impost of 
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taxes for the purpose has been generally acquiesced 
in willingly. It is hard to see how any substitute for 
the public schools could be invented. It would seem 
more logical for each individual to pay for the educa- 
tion of his own family. But private schools would 
never be so widely distributed as are the public schools. 
In the rural districts, far from any village of account, 
will be found the publie school, to which children re- 
sort from miles away in all directions.~ Private enter- 
prise would never do the work done by the rural pub- 
lie schools. 

The statistics and data contained in the article 
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| vancement. 


| Teferred to are of deep interest. They go to show 
what an immense machinery is used in public school 
education, and reveal an industry of the largest dimen- 
sions devoted entirely to intellectual culture and ad- 
The same statistics show the rapid 
growth of the system. Eyery year sees it more devel- 
oped and more difficult of replacement. The great 
area of our country is one of the causes which will tend 
to make it permanent. 

The paper referred to, however, is devoted to educa- 
tion in general, not merely to the public school system. 
It shows that as the higher departments are reached, 


uss | the percentage of scholars attending private schools 





increases. But the facts that in the elementary grade 
47 | of public school ninety per cent of the school popula- 


wim tion are educated and that inall schools ard colleges 





together the public schools and colleges educate eighty- 
nine per cent are impressive. The agency which con- 
trols the education of so large a proportion of the pop- 
ulation of the country is one which should receive the 
greatest consideration and care from those administer- 
ing it, for education can be a power for evil as well as 


for good. 


BROOKLYN MEETING OF THE A. A. A. &. 

The scientific and educa*ional institutions of Brook- 
lyn haye united in inviting the American Association 
for the Advancement of Science, with its affiliated so- 
cieties, to hold its forty-third annual meeting in that 
city. The hotel headquarters of the officers and others 
will be at the St. George Hotel. The official time as 
announced will be from August 15 to August 24, 
although some of the special societies may meet earlier 
or later than those dates. The opening sessions will be 
held daily in the Polytechnic Institute, the evening 
addresses and receptions will be in the Academy of 
Music and Art Building, and the sections will meet in 
the rooms of the Packer Institute. Every facility for 
lantern illustration will be in constant readiness for the 
day meetings, as well as when required in the evening. 
Many eminent foreign scientists have accepted invita- 
tions to be present, which will add much to the interest 
of the occasion, 

Excursions have been planned for combining science 
with social pleasure to various mines, quarries, 
mountains, cliffs, and marl beds; to Long Branch for 
the study of marine alge; to Cold Spring to inspect 
the State fish hatchery; to West Point to inspect the 
Palisades and Highlands and Military Academy; vari- 
ous local trips to points of interest about the harbor, 
navy yard, etc., and finally, at the close of the sessions, 
an excursion to the Forestry Congress at the. White 
Mountains. These plans are liable to be modified, and 
additional ones may be arranged for, of which , notice 
will be given in due time. As far as possible these ex- 
eursions are to be free, or at greatly reduced: rates. 
The regular railroad rates to and from the meeting will 
be reduced, and special terms are to be had for-hotel 
accommodations. Concessions will also be made by the 
express, telegraph, and telephone companies. In a 
word, everything will be done to make the Brooklyn 
meeting delightful and successful. 

Full information can be had on application to the 
local secretary, Prof. G. W. Plympton, or to Mr. E. T. 
Johnson, relating to hotels and lodgings. It will be 
sufficient to address simply in care of A. A. A.S., 
Brooklyn, N. Y. Commanicati scientific 
pers, membership, etc., should be to Prof. F. 
Putnam, permanent secrétary, | Salem, Mass. 


THE GREAT T RAILROAD STRIKE. 

It is an accepted doctrine in political economy that 
the loss of one person’s property is the loss of all. 
When a building burns in a large city, in some form 
or other the entire community has to bear the loss. 
Property is never destroyed without all suffering in 
some way. In the science of:government a very gen- 
eral opinion is expressed in the saying that the best 
governed people is the least governed. Like some 
other sayings this cuts both ways; there is no doubt 
that a community of individuals, so orderly and well- 
behaved as to require but little government, would 
live very happily, and from their very nature would, 
in being self*governed, be little governed and well gov- 
erned. But unfortunately the law has to deal with 
all classes of men. America especially has been re- 
ceiving the outpourings of Europe for many years, 
and there is a strong feeling that the class of immi- 
grants of the last tenor twenty years does not com- 
pare favorably with those of the preceding epoch. 

The law throughout is based on the doctrine of ex- 
pediency. A country governed by strictly logical laws 
would be far from practicable, at least under present 
conditions. The object of government being the pre- 
servation of order and peace and the prevention of 
crime, the law should secure these ends by the sim- 
plest and most efficacious means possible. Thus ina 
large city, if a given procession of innocently disposed 
people would be the occasion of a riot, no complaint 
could be made if the police took the practical though 
illogical step of prohibiting the parade and prevent- 
ing the riot. 

The great strike which has occupied so much of the 
attention of the country during the last few weeks is 
apparently on the point of collapse and illustrates the 
above points. The Federal troops have gone into ac- 
tion and seem to have done good work at the expense 
of very fewlives. A vast amount of property has been 
destroyed, striking workmen have lost an immensc sum 
in wages, and Cook County, Illinois, together with other 
railroad centers where rioting has taken place, will 
probably be burdened with a very heavy tax bill for 
the payment of damages to property incidental to the 
rioting. Incaleulable harm has been done and the en- 
tire United States will have to foot the bill. It is easy 
enough to criticine the use of the Federal troops in the 
matter, it is natural for local militia to object te 
fight their own neighbors and friends, it is well for the 
upholders of the strong arm of the law to exult in the 
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thought of the suppression of mob violence by military 
foree, but a question of the utmost difficulty of practi- 
cal polities lies back of it all. How are strikes with in- 
cidental riots and destruction of property and idleness 
of thousands of workmen to be prevented in future. 

The evils of a strong government for the repression 
of riots on the one side are confronted with the evils of 
a weak government unable to cope with the evil-dis- 
posed classes. In the United States, by general con- 
sensus, the Federal power is recognized as the strong 
element, one to be called on as seldom as possible, and 
whose direct intervention is looked on with disfavor 
and as an unfortunate necessity. The individual 
States are less powerful and less arbitrary in their gov- 
ernmental actions. Both have united in coping with 
the rioters, But until strikes of the magnitude and 
evil effects of the present one are made impossible, 
until the paralysis of a country’s business by enforced 
idleness of workmen supplemented by rioting becomes 
a matter of history never to be repeated, the laws of 
the country will not be perfect. 

We may object to being too much governed, but a 
comparative despotism is preferable to a condition of 
things involving the calling out of soldiery to cope 
directly with what should be a peaceful populace of 
workinen. War with a foreign power is held to be a 
not unmixed evil ; civil war, and fighting with mobs, 
are bad in every sense—in cause, in prosecution and in 
results. 

To-day millions of people are suffering from the 
strike. Its consequences may last for many months 
tocome. Pittsburg is still paying for the damages 
done during the riots of 1877. Expediency calls for the 
prevention of such occurrences, and an evasion of the 
strict laws of logic may be excused if {such prevention 
can be brought about by a law, even if it be one of 
expediency only. 
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LAYING AN ATLANTIC CABLE IN TWELVE DAYS. 

On the 2d of July the Faraday completed the laying 
of a new Atlantic cable, the actual time oceupied in the 
work of laying the deep sea portion being but twelve 
days. When the Great Eastern, in 1866, completed the 
laying of the first suecessful Atlantic cable, the entire 
world joined in congratulations. The event was justly 
looked upon as marking an era in the progress of the 
world. Since that time, however, the making and laying 
of ocean cables has become a practical, everyday busi- 
ness, and the new cable was not only laid in the short- 
est time, but is a much better eable than any of its 
predecessors, having the largest Copper conductor and 
being the speediest ever laid for its length. 

Although the Faraday left Woolwich on June 12, she 
did not, owing to unfavorable weather, reach the 
vicinity of the previously laid and buoyed shore end 
of the cable, off Waterville, Ireland, until the 18th, 
and then, the buoy rope, having been wrenched off by 
a passing propeller, had to grapple for the cable itself, 
at a depth of about 250 fathoms. Such work now pre- 
sents no substantial difficulties. The heavy grapnel, 
attached to 600 fathoms of chain and rope, was three 
times dragged across the cable’s path, when the cable 
was hooked and hauled up, two miles inside of the end 
that had been buoyed. The end communicating with 
the shore was at once tested and spliced to thecable in 
the tanks, the other piece hauled aboard and the buoys 
picked up, when, at 10:30 A. M. on the 20th, the vessel 
was ready to start on the actual work of laying the 
deep sea cable. At the rate of about seven knots an 
hour the cable passed up round the core in the center 
of the tank, along the troughs and directing sheaves, 
under the sheave of the strain-measuring 
and sank to the ocean’s bed. For several hours the 
depth varied from 250 to 500 fathoms, when a great de- 
clivity was reached and 1,000 fathoms were indicated 
followed by a varying bottom, nearly three miles deep 
in places. Thence it gradually rose to 1,600 fathoms, 
dropping subsequently to over 3,000, as hill top and val- 
ley in the ocean bottom were passed, until the shallow 
water of the Newfoundiand Bank was reached, some 
seventy-five miles from the buoyed end of the 
viously laid shore end on the American side, 502 ies 
from Canso, Nova Scotia. Daring all this time com- 
munication was constantly kept up with the Water- 
ville station, the news of President Carnot’s assassina- 
tion being received on the Faraday the evening of its 
Sep. aay When at 1,585 knots’ distance from the 
a coast, and the soundings indicated a depth of 891 

oms, the lighter deep sea portion of the cable was 
spliced to ashallow water type, which was continued to 
the still heavier Canso shore end. Fogs, icebergs, and 
preetnge prevented the finding of the buoy on this 
wail ho ga after a good deal of dragging the cable 
on — drawn aboard on the 80th, just ten 
‘he ache e — start on the other side, although 
ot Jaly — as not completed until the morning 
oun new cable was laid for the Commercial Cable 
mpany, being the third cable of that line. It was 
act and laid by Messrs. Siemens Brothers & 

». Who have very extensive works at Woolwich, Eng- 

land, for the manufacture of electrical appliances. The 
Faraday was specially constructed by the Siemens 
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Brothers for the work of cable laying, and has three | bulb can just be grasped by the hand, when the coal 


large tanks for the storage of cable, with many ingen-| gas is replaced by a stream of sulphureted hydrogeq 


of gutta percha insulation than any of the cables pre- 
viously made. The shore ends and intermediate sec- 
tions of the new cable comprise about 700 nautical 
miles and the deep sea portion is nearly 1,600 nautical 
miles in length. 
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Right Hours in England, 


The forty-eight hours week has lately come into 
operation in allthe British government works, and 
new regulations have been forwarded to the works. A 
careful examination of these, says Engineering, indi- 
cates that in making the concession the Admiralty 
have withdrawn many privileges, which in great 
measure counterbalances the less number of hours 
worked, and by this means at least they bring the 
dock yards into line with the private establishments 
throughout the kingdom. The men will still have the 
four public holidays as hitherto without loss of pay ; 
but the half holidays on the occasion of a launch, or 
of a visit of the Lords of the Admiralty, are to be dis- 
continued. Nor will a half holiday be given for a par- 
liamentary election, since the polling booths are now 
open until eight o’elock. Hitherto three minutes has 
been allowed the workman to go from the yard en- 
trance to his work every time he enters the works, 
which meant thirty-three minutes per week. This is 
discontinued, and the men must be at the pay ticket 
box close to their work at the time of starting. The 
five minutes allowed to get tothe pay table is discon- 
tinued. Hitherto an hour was granted in the morn- 
ing or evening without stopping of pay in the event 
of urgent family affairs. No such excuse can now be 
accepted, while grant of leave without loss of pay to 
attend Confirmation is also to be discontinued, and 
blacksmiths will not now have ten minutes to wash 
each time they leave the works. Again, overtime pay, 
é. e.,time and extra, will only be granted after the men 
have worked a full 48 hours in the week. It frequently 
happens that a Saturday precedes or follows a public 
holiday—Good Friday, Whit Monday, ete.—and on 
such oceasions the men used to work overtime before 
the holiday to make up the time to be lost on Saturday 
when not infrequently the machinery was running as 
usual. This is not to be allowed in future, even if the 
works are closed on the Saturday, the desire being 
to meet the men’s demand for no overtime, except, of 
course, where the exigences of the service urgently re- 
quire it. In this one almost recogr.izes an Admiralty 
Roland for the workmen’s Oliver. As to the hours fixed, 
these vary to suit the seasons of the year, the day 
being shortest in the winter months, 74 hours, and 
longest in the summer and early autumn, 9ours. On 
Saturday the duration is 5 hours throughout the year. 
The earliest start is 7 A. M., and from December to 
March it is 7:30 A. M., and the hour of closipg the work 
is 4:15 to 5:30 P. M., 14¢ hours being allowed at mid- 
day for dinner. These are the hours for Portsmouth, 
Chatham and Sheerness, while for Devonport and 
Pembroke, which are further west, they are a quarter 
of an hour later. The hours are for the beginning and 
starting of work, no allowances being made. The va- 
riation in the hoursinvolved the readjustinent of the 
day ‘pay ratings to bring the 48 hours pay to the same 
as the 51 hours pay; but no change is made in over- 
time rates, so that in the latter case the same work 
must be done in the 48 as in the 51 hours week to earn 
the same sum. The writing staff will continue to 
work 45 hours, but overtime rates will only be paid 
after 48 hours have been worked, instead of after 51 
hours work as heretofore. Enginemen, stokers, and 
furnacemen will work longer hours, as at present, to 
have the plant ready for the workmen. ; 
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Spontaneous Combustion, 

When charcoal which has been allowed to absorb as 
much sulphureted hydrogen as it can take up is in- 
troduced into oxygen gas, the charcoal will burst into 
flame, owing to the energy of the action of the oxygen 
upon the sulphureted hydrogen. 

This fact is stated in most text-books on chemistry, 
but no description that I have ever seen of this experi- 
ment is calculated to bring about the effect with cer- 
tainty. The followin zis a simple method for illustrat- 
ing this reaction upon the lecture table, which I have 
never found to fail: 

A few grammes (from five to ten) of powdered char- 
coal are introduced into a bulb which is blown in the 
middle of a piece of combustion tube about twenty-five 
centimeters long. A gentle stream of coal gas is then 
passed over the charcoal, which is heated by means of 
a Bunsen lamp until it is perfectly dry. This point 
may be ascertained by allowing the issuing gas to im- 
pinge upon a small piece of mirror, and when no further 
deposition of moisture takes place the charcoal may 
be considered to be dry, and the heating may be stopped. 





The charcoal is then allowed to cool in the stream of 
coal gas until its temperature is so far reduced that the 


ious appliances to facilitate the paying out, grappling, | The sulphureted hydrogen should be passed over the 
and hauling up and making all the delicate tests re-| charcoal for not less than fifteen minutes, by which 
quired in all stages of the work. The new cable has a| time the bulb and its contents wil! be perfectly cold, 
much greater weight of copper conductor or core and | and the charcoal will have saturated itself with the gas. 


(In practice it will be found convenient to prepare the 
experiment to this stage, and allow a very slow stream 
of sulphureted hydrogen to continue passing through 
the apparatus until the experiment is to be performed.) 
The supply of sulphureted hydrogea is then cut off, 
and a stream of oxygen passed through the tube. Al- 
most immediately the charcoal will become hot, and 
moisture will be deposited upon the glass. The supply 
of oxygen should be sufficiently brisk to carry the mois 
ture forward from the charcoal, but not so rapid as to 
prevent it from condensing on the glass tube beyond 
the bulb. In afew moments the teinperature of the 
chareoal will rise to the ignition point, when it will 
inflame and continue to burn in the supply of oxygen. 
—G. 8. Newth, in Nature. 
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A Coloring Matter for Grapevine Leaves, 
The green portions of plants contain besides chloro- 
phyl, as a rule, only a yellow coloring matter, called 
carotin, chrysophyl, or erythrophyl, which is insoluble 
in water. Several investigators find, however, that 
some kind of leaves give aqueous extracts of & more 
or less impure yellow color, an observation which is 
explicable from the fact that in most of thése instances 
mature leaves were used. Young ieaves yield an 
almost colorless extract. Yellow-autumn leaves, how- 
ever, contain considerable quantities of soluble color- 
ing matters. Thus the authors found that failen 
beech and horse chestnut leaves give deeply colored 
aqueous extracts. They have also succeeded in isolat- 
ing a yellow coloring matter from vine leaves, the in- 
vestigation being suggested by the use of these leaves 
for dyeing purposes in Persia. Like most vegetable 
coloring matters, this substance is a glucoside, It can 
be prepared by the addition of lead acetate to the 
decoction of the finely powdered leaves, treatment of 
the precipitate formed with sulphureted hydrogen, 
and subsequent extraction of the dried lead sulphide 
with boiling aleohol. The residue, obtained by 
evaporation of the alcohol, is freed from sulphur by 
means of carbon bisulphide, the glucoside remaining 
as an indistinctly crystalline brownish yellow sub- 
stance. By boiling with dilate sulphuric acid it is 
split up into a sparingly soluble brown body and 
glacose. This coloring matter may, after washing 
with water, be purified by adding to its alcoholic 
solution an alcoholic solution 6! lead acetate and treat- 
ing the previously washed and dried bluish green 
precipitate with ether containing hydrochloric acid, by 
which the impurities are taken up. The remaining 
coloring matter is then dissolved in aleoholand precip- 
itated from this solution by the addition of water. It 
forms a reddish brown powder, soluble in alkalies 
with a brown color. Its aqueous solution produces 
upon chrome mordanted wool fine brown shades, and 
dyes wool mordanted with tin a fine yellow. The color- 
ing matter may possibly be of practical value. he 
vine leaves were also found to contain {np to two per 
cent of potassium hydrogen tartrate.--#. Schunck, EH. 
Knecht, and L. Marchlewski. 
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Sugar as a Promoter of Muscular Power. 

The subject of sugar as a food producing muscular 
power has been discussed by Dr. Vaughan Harley. 
During a twenty-four hours’ fast, on one day, water 
alone was drunk; on another, 500 grammes of sugar 
were taken in an equal quantity of water. It was 
found that the sugar not only prolonged the tiwe be- 
fore fatigue occurred, but caused an increase of 61 to 
76 percent in. the muscular work done. In the next 
place, the effect of sugar added to the meals was in- 
vestigated. The muscle energy producing effect of 
sugar was found to be so great that 200 grammes 
added to a small meal increased the total amount of 
work done from 6 to 39 per cent. Sugar (250 grammes 
—about eight ounces) was now added to a large mixed 
meal, when it was found not only to inerease the 
amount of work done’ from 8 to 16 per cent, bnt in- 
creased the resistance against fatigue. As a conclnd- 
ing experiment, 250 grammes of sugar were added to 
the meals of a full diet day, causing the work done 
during the period of eight hours to be increased 22 to 
36 per cent. 
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Vaselone, 
Vaselone is a substance introduced as a substitute for 
vaseline. According to an analysis by Villon, it is a 
solution of stearone and margarone in neutral mineral 
oil, Stearone is prepared by distilling stearin with 
lime. Margarone is prepared in a similar way from 
beef suet. Vaselone consists of 15 parts of margarone 
and 5 of stearone in 100 of thoroughly purified and 
odorless mineral oil. The fatty prodnet obtained, 
after cooling, resembles vaseline, but is not as trans- 
parent. It is white, odorless, neutral, and not affected 
by acids and chemical reagents. 
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Utilization of Garbage. 

The process of garbage disposal is, according to the 
American Architect, probably carried on now with 
greater perfection in St, Louis than anywhere else in 
the world. In the new establishment just completed 
there, at a cost of nearly a quarter of a million dollars, 
by the company which holds the contract for disposing 
of the garbage of the city, tne carts bringing the ma- 
terial ascend an inclined plane to the third story of 
the receiving building, where they discharge into 
enormous vertical cylinders, which are surrounded by 
steam jackets. Superheated steam is foreed into the 
jackets, and the water, which constitates from 75 to 80 
per cent of the garbage, is thus evaporated, or rather 
distilled off, the vapor being condensed, and the con- 
densed water, which is perfectly harmless, and even 
drinkable, allowed to run off to the sewer. 

At a certain stage of the drying, naphtha is pumped 
into the cylinders and allowed to remain there for 
thirty or forty hours. This dissolves out all the fats, 
oil, and grease from the mass. Other chemicals are 
said to be mixed with the naphtha, but this is probably 
for the sake of mystification, the naphtha alone being 
quite sufficient for the purpose. Afterthe proper time 
has elapsed, the naphtha, with its dissolved oil, is 
pumped out again into stills, where it is distilled by 
steam heat, the volatile naphtha being allowed to run 
back from the condensers into the storage tanks, while 
the fat, which is left in the stills as a brown, oily mass, 
is drawn off,into barrels. It may be bleached, so as to 
be perfectly white, and it is said that the pure and 
delicate Ivory soap, which has gained such popularity 
all over the country, was originally made of refined 
garbage grease, before it was found advisable to use 
cottonseed oil instead. After extracting the grease, the 
residuum in the cylinders is dried a little more, the last 
vestiges of naphtha being driven off in the process, and 
is then removed through a door at the bottom. It is 
now a brown mass, free from all unpleasant odor, and 
apparently dry, although it still contains 5 or 6 per 
cent of water. As it has not been heated sufficiently 
to cause destructive distillation of the solid portions, it 
contains practicaily all,the nitrogen of the fresh gar- 
bage, with, of course, all the alkalies and phosphates; 
and, after grinding coarsely and packing in barrels or 
bags, it commands a ready sale all over the United 
States. The dealers usually analyze a sample and fix 
their price mainly in accordance with the proportion 
of nitrogen found in the sample; but the St. Louis 
“garbage tankage,” as it is called, readily brings in 




















New York and Boston from nine to twelve dollars a 
ton, ard the demand for it far exceeds the supply. 
ee SS {EP ae 
AN IMPROVED TELLURIAN. 
This tellurian is more especially designed for use in 
schools, to show without much trouble, and in a very 
effective wanner, the causes of the seasons and the 








NICHOLS’ TELLURIAN. 


relative positions of the sun, earth, and moon. It has 
been patented by Mr. Grant B. Nichols, of Wapako- 
neta, Ohio. It comprises an inclined table on a suit- 
able stand, with a central recess, in which is a rod car- 
rying a ball representing the sun, around which is a 
series of 365 apertures, made in the surface of the table 
in an ellipse, representing the path of the earth around 
the sun. These apertures are preferably numbered 
according to the days in the month, the names of which 
appear at their respective places, and a vertical rod 
carrying a globe representing the earth is designed to 
be placed in one of the apertures. Another series of 
apertures, also preferably narked or numbered, repre- 
sent the path of the moon relative to the elliptical path 
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of the earth, a rod carrying a ball representing the 
moon being placed in one of these apertures. The rod 
pearrying the ball representing the earth may at any 
time be inserted on the proper date in the aperture 
provided for it, the rod carrying the moon being like- 
wise placed in correct position, when the relative po- 
sitions of the different bodies will be practically illus- 
trated. The apertures for the rod carrying the ball 
representing the earth are all of the same depth, but 
those in the path of the moon are of different depths, 
so that the moon’s orbit about the earth is not so niuch 
inclined as the earth’s orbit about the sun, the moon 
being thus always represented in the proper position 
relative to the earth and sun. 
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ELECTRIC LIGHT ENGINES, MANCHESTER CORPORATION. 


We illustrate the engines constructed by Messrs. 
Galloways, Limited, for the Manchester corporation. 

We are indebted tothe Hngineer, London, for our 
engraving and the following particulars : 

The engines are arranged at either side of a gangway, 
this gangway giving access to the upper staging of 
all the engines in the installation. The steam pipes 
below are in duplicate, as also are the steam valves on 
the boilers and the stop valves on the engines, so 
that either series may be used at will. The lower 
pipe over the gang way isthe water supply from the 
tank over the boiler house; this pipe supplies the 
Korting ejector condens*rs. The engines have high 
pressure cylinders 17 inchés diameter; low pressure 34 
inches diameter, with a piston stroke of 3 feet, and 
they are intended to run at a varying speed of from 
75 to 90 revolutions per minute. The admission of 
steam is controlled by expansion valves arranged 
in accordance with Messrs. Galloway’s plans, the 
gear consisting of a block .working in a slotted 
link directly in connection with the governor. The 
governor is of the parabolic type adopted by Messrs. 
Galloway some years ago with unequivocal success, 
but in this case a portion of the center weight has 
been removed and a spring substituted to give a vary- 
ing load. Both cylinders are steam jacketed, and a 
receiver is formed round the jacket of the high pres- 
sure cylinder, so that the two cylinders have appa- 
rently the same diameter. 
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THERE are 11 American cities that spread over more 
territory than Paris, while Berlin is exceeded in area 








by 17 of our cities, 











IMPROVED COMPOUND ELECTRIC LIGHT ENGINES. 
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The Action of Acids upon Glass, . 
Experiments made with flasks of different kinds of 
lime-alkali glass proved that the loss of weight resulting 
after heating with diluted acids to 100° for six hours 
was always the same with the same kind of glass, and 
was entirely independent of the strength of the acid or 
of its chemical composition. Sulphuric, hydrochloric, 
nitrie, and acetic acids gave identical results. Only 
very strong acids had less effect than dilute ones, which 
again have less action than pure water. Similar results 
were obtained in working at temperatures of 160° and 
190° with pieces of glass tubing inclosed in sealed tubes. 
[he influence of the degree of concentration was, how- 
ever, more pronounced than in the previous experiments 
ind was again in inverse ratio to the strength of the 
acid used. The dissolving action of the acids is there- 
fore governed by the amount of water contained in 
them. Bearing in mind that the action of water upon 
-lass consists in the liberation from it of alkali, which 
wain farther increases its vulnerability to water, the 
passive part played by the acid may be readily under- 
stood. In the ease of glass containing an unusually 
rve amount of alkali, the action of the acid, however, 
nore pronounced than that of pure water, the de- 
composition being analogous to that of many natural 
silicates. Lead glass exhibits the same peculiarities as 
lime-alkali glass, according to the proportion of lead 
contained init. Thenature of the base in combination 
with che siliea likewise seems to influence the resisting 
capacity of the glass. Thus a zine-lime-soda glass 
(Jena thermometer glass 16 IIT) was more attacked by 
concentrated acid than lime-soda glass of equivalent 
composition. The action of pure sulphuric acid is less 
strong than that of boiling water, but at very elevated 
temperatures its vapors produce a more marked effect. 
Dry carbonic acid does not affect glass, hence the 
action of the atmosphere primarily depends on the 
aqueous vapor contained init. The liability of a glass 
to suffer changes by atmospheric influences can there- 
fore be ascertained by estimating colorimetrically the 
amount of alkali separated on treatment with wate 
Glass, especially when rich in alkali, is capable of ab- 
sorbing water, which can only be completely expelled 
by heating to about 500°C. The water combines che- 
inically, forming hydrates, which represent the inter- 
mediate stage in the process of the decomposition 
of the glass by theaction of water. An important part 
played by the alkali split off by water seems to consist 
in its facilitating the formation of such hydrates. 
Ne — ———a 
VIADUCT FOR STREET RAILWAYS, CINCINNATI. 
The business portion of Cincinnati occupies a pla- 
teau nearly three miles wide, rising abruptly about 
eighty feet on the north side of the Ohio River, and 
beyond this is an irregular line of bluffs some 400 feet 
high, over and beyond which the city has spread. 
One of these hills is known as Mount Adams, and our 
illustration represents a view on the Mount Adams 
and Eden Park Railway, forming part of the street 
railway system of Cincinnati, the park being on a hill 
in the eastern part of the city, and containing 
two hundred acres. The heights are all reached by 
inclined planes, cable roads, and in some instances by 
electric lines. 
There are six in- 
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| A NEW TELEPHONE. 

| Mr. Eloy Noriega, the well known electrical inventor 
of the city of Mexico, has recently patented in Mexico 
some improvements in telephones, for which greatly 
improved results are claimed. 

The double receiver, shown in perspective in Fig 1 
‘and in section in Fig. 2, is sensitive to weak im- 
| pulses and gives excellent results with the normal 
| volume of sound and current at the transmitting end 
‘of the line. 

This instrument*has @ cell or casing provided with 








NORIEGA’S TELEPHONE. 


two separate chambers containing diaphragms. The 
two chambers terminate in an ear piece. Each dia. 
phragm is in the field of a polarized magnet attached 
to the side of the casing, and the bobbins of the two 
magnets are connected with the telephone line. 

In Fig. 3 is shown in section a double telephone, in 
which two polarized electro-magnets are supported on 
opposite sides of the iron diaphragm. The diaphragm 
carries two arms of insulating material, one on either 
side of the diaphragm, each provided with a metallic 
electrode at its free end, which rests on a contact 
block attached to the binding post. The metallic elec- 
trodes are connected with the bobbins, and the arms 
which support them are connected with delicate curved 
springs extending to the blocks attached to the bind- 


veys, which were carried out by Major N. H. Hutton. 
Five routes were surveyed. In 1882 another route was 
suryeyed by Capt. Thomas Turtle, Corps of Engineers, 
U. 8. Army, which, with an early survey made by Mr. 
B. H. Latrobe,makes seven separate routes which have 
been more or less thoroughly surveyed. 
——— ee 
Dyeing Leather, 
BY J. J. HUMMEL AND H. R. PROCTER. 

In applying basic coal tar colors to cotton, it Is well 
known that the latter requires to be mordanted with 
tannic acid. In the case of leather tanned with sumac 
and other similar tanning matters, such preparation 
is of course unnecessary, not only because the leather 
already contains tannic acid, but because the sub- 
stance of the leather itself asa protein compound has 
a natural attraction for the coloring matter. Never- 
theless, very poor results are frequently obtained in 
dyeing leather, e. g., skivers with the basic colors, the 
colors being pale or irregular. An examination of the 
dye liquors in these and other cases revealed the fact 
that the coloring matter was very largely precipitated, 
due po doubt to tannic acid dissolving off the leather. 

Two methods of getting rid of the defect naturally 
occur to one, viz., to remove the excess of tannic acid 
present by previously steeping the leather in tepid 
water, or to render the excess inert by fixing it upon 
the leather in an insoluble form. 

Both methods were tried, with the result that the 
second proved to be the most reliable and effective. 
To this end it is merely necessary to work the leather 
in a tepid bath (45°C.) containing the requisite quan- 
tity of tartar emetic for 44-% hour, then to wash, 
before proceeding to the dyeing operation. 

By adopting this simple precaution, the dye liquors 
are maintained in a perfectly clear condition, and 
since they are invariably unexhausted, they can be 
used for dyeing further quantities of leather; moreover, 
the dyed colors are perfectly level, and many shades 
darker than without this preliminary treatment. The 
leather itself isin nowise injured, and since the anti- 
mony is in a perfectly insoluble form as a tannate, there 
ean be no fear of injurious consequences arising in the 
ordinary use of such leather. 

—_—---—- —> + 6 > ae ane 
Dr. Cook’s Arctic Expedition, 

The steamer Miranda sailed from New York July 7, 
bearing Dr. Cook’s Arctic exploration. party. She has 
been chartered for two months and a half, to take a 
party to explore the coasts of the frozen North. 





ing posts. 

This instrument may be used for receiving from sep- 
arate lines, also for transmitting to two circuits. It 
may also be arranged for use as a repeater, for repeat- 
ing from one line to another, as indicated in Fig. 5. 

The magnets used in these instruments are made 
from a new alloy of iron and tungsten, which is more 
efficient than iron or steel. The inventor claims the 
efficiency of these magnets ten times greater than that 
of the ordinary steel magnet. 


Maryjand Ship Canal, 
The construction of a ship canal across the Maryland 











There were fifty passengers aboard, most of whom 
fare scientists and sportsmen, a few of whom are going 
simply for the crisp northern air. The scientific men 
will make researches along the coasts of Labrador and 
Greenland, and the sportsmen will shoot polar bears 
and reindeer. 

The Miranda will stop at points in Nova Scotia and 
Cape Breton, cruise around Newfoundland, cross Davis’ 
Strait to the west coast of Greenland, where some 
of the party will remain to explore the fjords and to 
examine the fossil beds, the Norse ruins and the other 
things of interest to scientists. 

The Miranda will enter Melville Bay later and gu to 
the headquarters 
of Lieutenant 








clined planes, on 
four of which the 
electric cars are 
transferred from 
one level to the 
other and con- 
tinue their course, 
the planes being 
provided with 
triangular shaped 
trucks with plat- 
forms on a level, 
so that the elee- 
trie cars are 
readily run on or 
off at the termin- 
als. In the Gin- 
cinnati electric 
roads the double 
trolley is employ- 
ed, both arms of 
the cireuit being 
thus more equally 
balanced than 
with a track re- 
turn, and the 
necessity of tear- 
ing up the streets 
is avoided, while 
the possibility of destruction of water and gas pipes 
by electrolytic action is entirely removed. The cars 
are also provided with electric heaters, and the closed 
cars have vestibules at the rear end, with an opening 
at one side. Weare indebted for our illustration to 
the Street Railway Journal, New York. 
- — ~~ +a 
THERE are 10,000 copyrighted volumes of American 
poetry in the Congressional Library at Washington. 
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VIADUCT IN EDEN PARK, CINCINNATI, FOR STREET RAILWAY CARS. 


peninsula between the Delaware and Chesapeake Bays 
is again being agitated by the citizens of Baltimore, 
Md., a mass meeting having been held at that city June 
25 to devise waysand means of promoting the project. 
At this meeting a permanent committee of 21 members 
was appointed to investigate the subject and to report 
to the city councils. The movement to construct this 
canal was started many years ago, and in 1878 the fed- 
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Peary, and 
haps the sites of 
», the winter quar- 
ters Kane, 
Greely and Hayes 
will be visited. 
The return will! 
be along the coast 
of Greenland and 
Labrador to New 
York, where it is 
expected the ves- 
sel will arrive on 
September 15. 


per- 


of 


Among the 
party were Wil- 
liam H. Brewer, 


professor of agri- 
culture, Yale Uni- 
versity; C. Fred 
Wright, of Ober- 
lin College; Pro- 
fessor B. C. Jill- 


son, Professor G. 
W. Dove, of 
Andover; L L. 


Dysche, professor 
of zoology, Kan- 
sas State Univers- 
ity ; Professor Charles E. Hite, of the University of 
Pennsylvania ; Professor Elias B. Lyon, of Chicago; 
and Professor A. A. Freeman, of Andover. 
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Tuk Bhatgur reservoir, a great artificial lake in 
India, said to hold about 4,641,000,000 eubic feet of 
water, acts as a feeder to the Nira Canal. I+ is formed 








eral government appropriated money for making sur- 


by a wasovry dam 108 feet high and 3,020 feet long. 
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Worrespondence. 


To the Editor of the Scientific American: 

In one of the late issues of the SCIENTIFIC AMERI- 
CAN there appeared an article concerning the Wims- 
hurst electrical machine without sectors. I have con- 
structed such a machine, the diameter of the plates 
being 2314 inches. I have found that, after starting 
the machine, the * neutralizing brushes” may be re- 
moved an inch or more from the plates without de- 
creasing the effectiveness of the machine. 

This may be known to others, yet I have never heard 
or read of it, and I think it would be valuable, since it 
decreases the strain of the plates and reduces the labor 
of running the machine. Joun HERTNER. 
Dayton, O 


Chemically Preserving Potatoes, 

In a paper on this subject M. Schribaux states that, 
from the numerous experiments made on the best 
method of preserving potatoes, it has been established 
that any action should not be on the skin of the tuber, 
but rather on the tuber itself. I have proved, says M. 
Schribaux, that by radically destroying the shoots 
when more or less developed, the potato retains all its 
qualities at least till the time when the next year’s 
growth has become abundant in the market. 

Where the number of potatoes to be dealt with is 
stnall it is sufficient to remove the eyes, or the shoots, 
with the point of a knife, or better still with a steel 
penholder in which a steel pen has been placed with 
the point tarned inward; this will be found to act in 
the manner of a gouge. By inserting this for rather 
more than a tenth of an inch into the potato, the eye 
is easily removed. I have in the laboratory potatoes 
of the year 1891 which have shriveled owing to evapor- 
ation, but of which the substance is firm, and has not 
sensibly deteriorated. A singular circumstance is that 
they have become sweet, and contain a sugar which 
differs in no way from cane or beet sugar. 

It may be said that the process is slow, but I find 
that an unskilled laborer was, in a working day of 10 
hours, easily able to deal with 300 lb. of potatoes. 
Cooking potatoes, which have a small number of eyes, 
can, of course, be easier dealt with. If a large quantity 
have to be treated a chemical process must be resorted 
to, in order to destroy the shoots. 

The tubers then are immersed for a space of from 10 
to i2 hours in water containing from one to two per 
cent of ordinary sulphuric acid. The potatoes must 
afterward be dried and putin acool and well-aired 
place. The acid solution should be placed in a recep- 
tacle of wood. 

The solution keeps good for a long time if the tubers 
are carefully cleaned so that no earth adheres to them 
before being put into it. 

The acid actsin the following way: It eats in for 
about a tenth of an inch in the region around the eyes 
where the skin is tender, while it does not affect the 
rest and thicker part of the skin. About the eyes it 
will be found that an inerustation has formed, which 
completely blocks them up. 

The following remarks are to be noted: It is useless 
to treat any but sound potatoes in this way, as the 
treatment does not stop disease, but merely keeps the 
sound potatoes wholesome. The potatoes should be 
earefully cleared from earth before being put into the 
solution, as earth adhering checks the action of the 
acid. It is well before treating any large quantity of 
potatoes to experiment on a few as follows: Take 
three dishes of glazed earthernware and fill them with 
solutions containing respectively 1 per cent of the acid, 
ikg¢ per cent and 2 per cent. Then immerse half 
a dozen potatoes and leave them in for from 10 to 
12 hours. After that take them out and dry them, and 
after three days’ interval examine them by cutting into 
the eyes to see whether these have been destroyed. 
The external aspect of the potato will, moreover, show 
whether the action of the acid has been too great on 
the skin, and the proper strength of the solution to be 
used on the particular class of potato to be dealt 
with will by this means have been arrived at. The 
skins of some potatoes, it should be observed, are much 
coarser than those of others, and the solution requires 
to be regulated accordingly. 


[atl orieeneetene conan 
Transfusion of Blood itn Its Legal Aspects, 


A gentleman named Lefevre being sick unto death, 
transfusion of blood was had recourse to, and the 
patient's gardener volunteered to supply the vital fluid. 
The offer was accepted. Some time afterward the 
gardener fell ill in his tarn, and the worthy delver at- 
tributing his iliness to his act of generosity toward his 
master, claimed 60,000 francs damages. Three experts 
were appointed to examine and report on the case, but 
before the report was forthcoming the man died. His 


widow continued the action, and the Civil Tribunal of | 


the Seine has delivered judgment in favor of the de- 
fendant. A post-mortem examination of the garden- 
er's body had revealed as the cause of death cancer of 


stomach. The court held that even had the transfu-| 
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sion lessened the powers of resistance of the man to th® 
ravages of the disease that caused his death, the fact 
of his having voluntarily offered his blood for the 
benefit{of his master absolved the latter from any finan- 
cial responsibility that might be urged against him.— 


Lancet. 
ee 


Steam Consumption of Locomotives. 

In the Revue Generale des Chemins de Fer M. Des- 
douits gives the results of a number of experiments on 
the steam consumption of locomotives per indicated 
horse power per hour. Experiments made in France 
in 1867 showed that at that time express engines used 
on test 36°38 pounds of water per indicated horse power 
per hour, and gouds éngines 33°07 pounds. It is stated, 
however, that the priming water amounted to 30 per 
cent, which, if correct, reduces the true consumption 
of steam to about 26% pounds per indicated horse 
power per hour. In 1882, a locomotive tested on heavy 
inclines on the Lyons Railway used 27°44 pounds of 
water per indicated horse power, the priming being 9 
per cent ; this figure corresponds to about 25°5 pounds 
net. The cut-off was at about 30 per cent of the 
stroke. In 1898 an elaborate series of tests were made 
on the French State Railways. The engines used were 
four coupled, the wheels being 6 feet 64 inches in 
diameter, and the cylinders 17°27 inches in diameter by 
25°6 inches stroke. 

The clearance at each end was 5 per cent of the pis- 
ton displacement. The working pressure varied from 
128 pounds to 142 pounds per square inch. The engines 
were first tested on the regular express service between 
Versailles and Chartres, a distance of 43°7 miles. The 
speed ranged from 37°2 to 40°3 miles per hour on five 
different trips, and the average consumption of water 
amounted to 25°61 pounds per indicated horse power 
per hour. It was slightly greater at the lower speeds, 
and slightly less at the higher ones. On another occa- 
sion one of these engines was run by a driver who pre- 
ferred to throttle the steam instead of linking up, and 
the engine then used 29°1 pounds of steam per indicated 
horse power, while on the same trip made with the 
regulator wide open and the speed governed by link- 
ing up, the steam consumption fell to 24°37 pounds per 
indicated horse power per hour. By giving the valve 
negative inside lap, this consumption was further re- 
duced to 23°96 pounds. M. Desdouits considers the ex- 
periments toshow that with simple engines the best 
results are obtained with a working pressure of about 
142 pounds per square inch, with a cut-off at one-fifth 
the stroke, and the valves designed so as to give nega- 
tive inside lap. 
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Spontaneous Combustion of Sedium Peroxide and 
Aluminum, 

Sodium peroxide (Na,O,) is for many purposes an ad- 
mirable oxidizing agent, which, however, must be used 
carefully, as Victor Meyer has already shown. 

The authors use it in aqueous solution to oxidize the 


Silicic 
residues they have obtained when making phosphorus | (°% 


by the action of aluminum upon the phosphates. It 
acts on these residues vigorously, but not dangerously. 
The reaction is quite different when aluminum pow- 


M 
der and sodium peroxide are mixed together. When 


this mixture is exposed to the air for a short time, the 
moisture that is absorbed by the sodium peroxide suf- 
fices to set up a spontaneous combustion. This may 
likewise be induced at once by the addition of a few 
drops of water, and is accompanied by the production 
of a very high temperature. This mixture must, there- 
fore, be regarded as highly dangerous, and should be 
used with caution.—A. Rosseland L. Frank. . 


The Trolley. 

“There is no use in our trying to compete with the 
trolley lines,” said a railroad man the other day, to a 
reporter of the Philadelphia Record, as he glanced 
ruefully over some figures, which showed a decrease of 
$40 a day in his company's receipts from suburban 
travel on a branch line since the opening of a trolley 
road. ‘* We have to give too much to our patrons,” 
he continued. *‘* We provide handsome terminals, fine 
suburban stations, heat, water, light and a seat for 
every passenger, while the trolley lines furnish almost 
nothing but transportation. They furnish no stations; 
crowd the passengers in, so that many have no seat, 
and in that way manage to make money. We can’t do 
things that way, and so I see no money for us in try- 
ing to compete with the trolleys. Of course, they 
can’t touch us on long distance traveling, but in the 
near future I expect to see them absorb a large amount 
of our suburban travel.” 

Ammontam Nitrate, 

On mixing solutions of sodium nitrate and am- 
monium sulphate and refrigerating, most of the sodium 
sulphate formed separates out; the remainder is treat- 
ed with nitric acid, whereby sodium nitrate and sul- 
phurie acid are formed, so that by repeated coolings 
ammonium nitrate separates. The mother liquors are 
neutralized with soda and used over again to dissolve 
sodium nitrate and ammonium sulphate.—Fr. Benker, 
Clichy. 
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Fireproofing Compounds, 

The systematic testing of about fifty different sub- 
stances for their capacity of rendering materials unin- 
flammable showed that the compounds recommended 
for this purpose are of very unequal value, Thus, by 
holding in the flame of a candle strips of filtering 
paper uniformly impregnated with solutions of the va- 
rious bodies containing 20, 15, 10, 5, 3°5, 2,1, and 05 
per cent of anhydrous substance, or charged with an 
insoluble body precipitated from such solutions, it was 
found that, while some were rendered practically un- 
inflammable, others did not appear to be much affected 
by the impregnation, or had become even more com- 
bustible than pure paper. In accordance with the re- 
sults of a great number of such experiments, the sub- 
stances employed are classified as follows : 

1. Substances Increasing Combustibility.—Sodium 
sulphate, sodium sulphite, sodium thiosulphate, so- 
dium silicate, sodium carbonate, sodium stannate, so- 
dium tungstate, sodium chloride, potassiam sulphate, 
potassium phosphate, potassium chloride, zinc carbon- 
ate, calcium carbonate, magnesium carbonate, calcium 
sulphate, ferrous sulphate, magnesium hydroxide. 

2. Indifferent Substances, or Bodies which are Ef- 
fective Only When Used in Large Quantities.—Mag- 
nesium sulphate, aluminum borate, zine borate, cal- 
cium phosphate, magnesium phosphate, aluminum 
phosphate, zine phosphate, sodium acetate, potassium 
acetate, silicic acid, sodium phosphate, aluminum hy- 
droxide precipitated from an acid solution, tungstic 
acid, ammonium tungstate, potassium carbonate. 

8. Substances which Render Cellulose Specifically 
Uninflammabdle.—Ammonium sulphate, ammonium 
phosphate, ammonium chloride, calcium chloride,mag- 
nesium cbloride, zine chloride, zine sulphate, stannous 
chloride, alum, borax, boric acid, aluminum hydroxide 
precipitated from sodium aluminate. 

The lowest strengths of solution and the least quan- 
tity of substance (anhydrous) necessary for rendering 
100 parts of cellulose uninflammable are given in the 
following table. The figures to be taken as approxi- 
mate only. 














Lowest Percentage Least Quantity of 
’ of yo in a required 
un ‘or 
Name of Substance. necessary to | Uninflammatie 
render Cellulose ri 
Uninflamma of ulose. 
15 +2 
15 45 
15 46 
15 40 
15 45 
15 45 
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75 w0 
125 40 
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125 »0 
75 20 
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7 10 .“ 15 
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Of these substances, the, three first mentioned am- 
monium salts and aluminum hydroxide maybe con- 
sidered to be the best adapted for practical purposes. 
The explanation of the fireproofing properties of the 
ammonium salts is to be found in their becoming vo- 
latilized and dissociated by the influence of heat, the 
vapors formed producing an uncombustible mixture 
with the combustible gases. Calcium, magnesium, and 
zine chlorides act in a similar manner through the 
separation of hydrochloric acid. Sodium and potas- 
sium chlorides being unalterable by heat are also in- 
effective as fireproofing materials. Zine sulphate and 
alum likewise owe their effectiveness to dissociation 
by heat. The action of aluminum hydroxide is a 
purely mechanical one, hence the striking difference 
in the behavior of the granular modification left after 
drying of the voluminous precipitate from an alumi- 
num salt and that of the exceedingly finely divided 
product obtained by the action of carbonic acid upon 
a solution of sodium aluminate. . 

As regards the:increased combustibility of paper after 
impregnation with the substances enumerated above, 
this appears likewise to be owing to a mechanical 
aetion, resulting in the prevention of loss of heat. 

For practical use the following strengths of solutions 
are recommended : 

10 to 15 per cent for textile fabrics, stage decorations, 
ete. 

20 to 30 per cent for pasteboard, thin boards, etc. 

25 to 30 per cent, applied twice or three times, for 
heavy timber, thick boards, etc. 

As an addition to the water used for extinguishing 
fires, calcium or magnesium chlorides might be useful. 





—P. Lochtin, Dingler’s Polyt. J., 290, 230-2365. 
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Oleomargarine and Vegetable Lard. 
BY H. W. WILEY. 

As a distinction between a pure and an adulterated 
article, take the cases of butter and oleomargarine. 
Pure butter for instance must be clean, sweet, whole- 
some, and made of the fat of cow's milk, and must 
-ontain only a certain proportion of water, curd and 
salt. Oleomargarine may be as sweet, clean and 
vholesome as the butter. mentioned above, yet when 
sold as butter it is clearly not pure food, but a spurious 
article. 

Again, when the housewife buys lard it is supposed 
that the article she obtains has been made from the 
fat of healthy, freshly slaughtered hogs, carefully 
selected and cleaned and rendered in clean kettles or 
tanks. Cotton seed oil and beef tallow, in respect of 
-leanliness, nutritive properties and wholesomeness 
may equal and eyen excel pure lard, but the admix- 
ture of these articles with hog’s lard, or their sale as 
such, without the knowledge of consumers, is clearly 
1 fraud and an adulteration. 

Butter.—In regard to butter, the character of adul- 
teration is well known. The use of oleomargarine as 
. butter substitute has been practiced for many years. 
The oleomargarine law, which imposes a tax of two 
vents a pound on the manufactured product, has not 
helped to restrict its use, but has rather increased it, 
by giving to the consumer a guarantee of purity. 
The amount of tax collected on manufactured oleo- 
margarine fof the fiscal year ending June 30, 1892, 
was $945,675, which shows that there were 47,283,750 
pounds of oleomargarine manufactured ip the United 
States in twelve months. 

The number of retail dealers in oleomargarine in- 
creased during the year more than 22 per cent over 
the preceding year. The amount of tax paid by retail 














true that cotton oil, when carefully refined, is almost 
as good a salad dressing as olive oil, but is very much 
cheaper, and those who prefer to pay the high 
price should be secured against fraud. In respect of 


the legitimate market for the product. 
a food has such merit of its own as to warrant the be- 
lief that it does not require any smuggling to secure 


as will secure the desired result. 


Scientific American. 





wholesomeness and digestibility, it would be hard to 


choose wisely between the two. 


One of the great difficulties in securing the enact- 


ment of a national pure food bill has been the feeling 
in cotton-growing regions that such a bill would re- 
strict the market for cotton oil. 
fraudulent market is meant. By that I mean the ser- 
reptitious sale of cotton oil as olive oil and as lard. 


This is true, if the 


But such a bill would not interfere in the least with 
Cotton oil as 


for it a wide and rapidily increasing use. The South 


as well as the North would be the gainer from honest 
markets for honest foods, and it is a shortsighted 


policy that leads to a crusade against such legislation 
It would be a rather 
unfortunate thing for the whole country should an 
irrepressible conflict between the sus and the gossy- 


| ptum keep our interstate market forever open to mixed 


or doubtable fats. 
a 
The Preparation of Wool Stock and Breaker 
Carding. 
So much has been written on these two processes 
that, to those who really appreciate their importance 


and shape their practice accordingly, it must seem that 


to say anything in addition to what has already been 


expressed is but a waste of words. A visit, however, to 


many ofthe smaller woolen mills, and some of the 
larger ones as well, will prove that there is still a wide 


dealers for the fiscal year ending June 30, 1891, was/| field for missionary work. The theory and practice 


$146,293.70, and for the fiscal year ending June 30, 1892, ‘still prevails that any one, no matter how incompe- 


$204,215. 

The increase in the number of wholesale dealers was 
nearly 100 per cent. The amount of tax paid by 
wholesale dealers for the fiscal year ending June 30, 
1891, was $58,191, and for the fiscal year ending June 


tent, is generally good enough for a picker tender. If! 
there is nothing else in the world that such a person is 


capable of doing, he can at least tend the picker well 
enough. Any old shed, to follow out this theory and 


practice, too, is good enough for a picker house, if it is 
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of a mixture of beef and cotton oil stearine, It is| let a fourteen year old boy take one kind of stock from 
a bag here, another from a bale there, and so on, using 
his own judgment as to how much of each he pnt into 


the mixture before changing to another. No one who 
knows anything about picking need be toid that the 
resulting product of this operation was not as uniform 
as a well laid batch of stock is before it goes through 
the mixer. And yet the manager of this establishment 
had the greatest confidence that all the imperfections 
resulting from this lack of system would be made all 
right by the sixty doublings on the second breakers. 
These doublings are regarded as a sure and never fail- 
ing corrective for all defects in the preliminary pro- 
cesses. In this very case they were expected to even 
ap such bungling work as we have noted in the 
picker room. They are also expected to overcome 
the bad work from half cleaned, worn out cards, with 
slipping gears, as well’ as the imperfect work from 
dirty, neglected and dilapidated feeders. 

In a recent article in this series something was said 
concerning the impossibility of getting coarse and fine 
drawings into a creel so as to make even drawing from 
the card to which they were fed. The unevenness must 
be slight and come with some degree of regularity to 
be corrected in this manner. Again, they must be 
used by the second card as fast as they are made by 
the first. In the room of which we have spoken there 
would be at times two or three ereels full of drawings 
on the floor, so placed and used that there was a creel > 
full in separate piles. Many of these piles were so 


nearly all coarse or all fine as to’ make a decidedly in- 
jurious change in the roving as each one was used. 
But suppose this second breaker doubling was such 


a universal remedy from ali previous unevenness, there 
is something to be said against the abuse of the stock 
and the first breaker, as well as the second cara. 
“Stock well mixed is half carded” is an aphorisin 
among old carders. If this claim is too broad, it is 
certainly not too much to maintain that stock well 
cleaned, mixed, and picked is half broken, so far as the 
first breaker is concerned. If the stock is a mixture of 
long and short stapled wools, and it is so imperfectly 
mixed that the long fibers are fed separately to the 
ecard, then itis working harder than at other times. 


30, 1892, $106,036. 


There can be no reasonable objection to the use of 
oleomargarine; it is clean, wholesome and digestible. 
When it is to be kept for a long time before usa, as 
on shipboard or in distant mining camps, it is prefer- 
able to butter, because it has but little tendency to 
become rancid. 

Lard.—For similar reasons there can be no possible 
objection to the use of cottun seed oil as a substitute for 
lard or when mixed with lard, provided it be sold for 
what it is. Most of you are familiar with the great 
fight which was made against the use of the term 
“pure refined lard,” which was the trade name of a 
mixture of lard stearine with cotton seed oil. “* Pure 
refined lard,” it was claimed, was a term which had 
been used so long to designate the mixed product that 
it had become in reality a trade mark, and was, there- 
fore, entitled to respect and protection. In the inves- 
tigation which was held before the Congressional com- 
mittees, it appeared that as to the trade the conten- 
tion was quite justifiable. Goods sold under that 
hame were understood to be mixed. When, however, 
the mixed product was offered to the consumer, it was 

purchased with the idea which the name naturally 

implied, that an extra fine quality of hog’s lard was 
secured. 

All attempts to pass a pure lard bill, modeled on the 
oleomargarine act, have heretofore failed in Congress, 
but several of the States have prohibited the sale of 
mixed lard, exeept when offered under the proper 
name. Manufacturers have, therefore, been gradually 
forced to abandon the term “refined lard” when ap- 
plied to this commodity. 

I am of the opinion that many persons would prefer 

® cooking fat largely of vegetable origin to a pure 
animal product. To me, it seems that some State 
legislatures have taken a reprehensible course in pro- 
hibiting the sale of vegetable oils as a substitute for 
lard for cooking. The grower of hogs undoubtedly 
has a right to contend against the sale of vegetable oils 
as hog fat, but when he pushes his claim still further, 
and demands that the markets be closed to products 
48 pure and nutritious as his own, he passes beyond 
the bounds of public support. Every person in the 
United States who prefers cotton oil to lard should 
be allowed to purchase his supplies without let or 
hindrance. Every grower and maker of pure lard has 
the right to an equally open market from which every 
adulterated and mixed lard offered as pure should be 
rigidly excluded. 

For a time,a few years ago, when a popular fad 
prevailed in favor of nitrogenous foods, the true value 
of fats to the digestive and nutritive economy was not 
well appreciated. At the present day this is all 
changed, and we know how to value a fat properly. 

It is, therefore, a matter of no mean importance to 
protect the public in the use of olive oil instead of 
cotton oil, of cotton oil instead of lard, and lard instead 


* From a lecture delivered before the Franklin Institute by H. W. 
Wiley, Chemist of the U. 8. Department of Agriculture, 

















only sufficiently disconnected from the main buildings 
to meet the insurance requirements. This is chiefly 
the only end a picker house is expected to fulfill. It 


makes no matter how rough it is, or how open at the 
top, sides, or floor. 
takes to cover the roughness is of no consequence, as 
the cost of wool to be wasted is of no account when it 


The little matter of wool that it 


is tobe wasted by the employer. It is when the carder 
wishes alittle more to help out his poor stock that he is 
given to understand how expensive it is. The machines 
and belts of the room may get watersoaked in every 
storm. But what of it ? They are nothing but picking 
machines. They simply blow the stock through. There 
is no roving, or yarn, or thread to keep up, as in the 
ease of the cards, mules, or lo6ms ; and as for the belts, 
the carder’s time that may be spent in repairing them, 
although much needed elsewhere, is of no consequence, 
It makes no difference if the rain does ruin them, At 
least it so appears until the time comes when they must 
be replaced by new ones, and then there is a loud com- 
plaint that they have been so quickly destroyed. Pro- 
prietors and managers are not altogether blamable for 
the existence of such a state of things. They are often 
the effects of the carder’s indifference and carelessness 
in regard to what is really one of the most important 
branches of his business. 

The picker house should be just as carefully con- 
structed and its appointments just as perfect as the card 
room. These things are essential in order that the 
stock may go to the latter room in good working con- 
dition. If acertain degree of warmth and moisture 
are requisite forthe proper working of the wool, it is in 
the picker room that it must receive it, and every pre- 
caution should be taken to keep it both warm and 
moist. How can this be done in aroom which is an 
oven in hot weather, a swimming pool in wet weather, 
and a refrigerator in winter? Nothing but a thick 
walled brick building, with high and smooth ceilings, 
is fit for the picking or storage of stock. If the inside 
partitions of the compartments are of the same mate- 
rial, they will be all the better. Then with a card 
room of similar construetion, filled with and containing 
only carding machinery, a carder will have some 
chance of getting his stock worked up whiie itis ina 


| suitable condition ; that is, if he has seen that it has 
first been properly prepared. 


Almost if not quite as long as the carding machine 


has been used, it has been the practice with more or 
less eare to lay down the different kinds or colors of 
stock in layers, one upon another, until all the stock 
intended for the lot or batch was built up ina single 
pile. This heap is then broken down at the sides as it 
is fed to the mixer, so that as much as is possible of all 
the different kinds or colors may be fed toit at the 
same time. Afterthis long practice, and after all that 
has been said and written about doing this carefully 
and thoroughly, one would hardly expect to find all 
these precautions neglected in a modern establishment. 
Within a short time, however, the writer visited a mill 
and found it to be the praciice in the picker room to' H. Lewis. 


The same result will follow when light and heavy 
stock is fed to the scale pan in like manner, and if one 
portion of such half-mixed stock is what is called a 
“carrying stock,” while the other is such as requires 
better stock to carry it through, then the card will at 
times make more flyings, which inust be reworked at 
another loss, which of course affects the profit side of 
the balance sheet. Again, any one can see that there 
are greater chances for breakdowns and more clean 
waste and consequent loss of production than if the 
stock, whether good or poor, be thoroughly worked 
together before it reaches the card at ail. 

If the second breaker gets perfectly even drawings, it 
does not require any argument to prove that it will do 
better carding than if it has at one time to take 
drawings that are needlessly large, white at others the 
feed is so very light that, but for the bolstering it gets 
from the heavier, it would be absolutely useless. Nor 
will drawing so made, although it may have evenness 
in weight, yard for yard, give such smooth roving as 
that which gets its evenness and smoothness from the 
first card, other conditions being equal.—Jndustrial 
Record. 

_____—__—__»+o-.—-—___-—- 
of Manufacturing Hydraulic 
Cement, 


Improved Method 


In order to render the usual preliminary crushing of 
cement clinker in stone breakers unnecessary, the 
patentee adds 5 to 30 parts of granulated blast furnace 
slag to 100 parts of the ordinary raw materials for the 
manufacture of hydraulic cement, and burns the wmix- 
ture in the ordinary way, obtaining a product which 
is granular and brittle and can be fed direct to the 
grinding machinery without passage through a stone 
breaker. By the use of a larger proportion of slag, 
€. g., 30 to 125 parts to 100 of cement raw materials, and 
modifying the process of burning, a product can be 





obtained similar to hydraulic lime or Roman cement, 
or Portland cement.—G@. W. A. Stein, Wetzlar, Ger- 
many. 
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Mount Logan, the Highest Peak in North America, 
The last number of the Bulletin of the American 
Geographical Society announces that the recent study 
of the observations on mountain summits in the 
neighborhood of Mount St. Elias shows that Mount 
Logan is the loftiest peak in North America, with a 
height of 19,500 feet, thus being 1,200 feet higher than 
Orizaba and 1,500 feet higher than Mount St. Elias. 








Waterproofing for the Soles of Shees. 
The compound is applied over the welt and insole, 
or over the seams, joints, peg holes, ete. Twoand one 
half pounds of wax are melted and three pounds of 
powdered tale, steatite, or soapstone are mixed there- 
with; four pints of rubber paste or caoutchoue (Bra- 
zilian gum) are then incorporated with the mass.-—Z, 
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A STEAM ICE CREAM MANUFACTORY. 

The ice cream now in general use is manufactured 

from a combination of milk, pure cream and gelatine, 


flavored with different extracts, such as vanilla, lemon, 
strawberry, etc., the ingredients being first mixed u;, 
together and placed in circular metal vessels or run- 
ners which revolve around inside of circular wooden 
tubs, the runners being surrounded by a quantity of 
cracked iee and rock salt. Each runner is furnished 





with a beater having a number of blades which revolve 
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top of the grinding machine, are two gearing wheels, 
which are geared to another attached to the shafting 
of the machine. When the machine is in motion the 
beater, containing ten 144 inch iron blades, and the 
rnnner revolve around in different directions, mak- 
ing about 55 revolutions per minute. As soon as the 
muchine is set in motion, a small quantity of ice and 
rock salt is, added, which is renewed every few mo- 
ments until the tub is filled, taking in all about 25 
pounds of ice. The beating operation takes about 12 


around on the inside, beating up the material, the ice | minutes, the salt and ice gradually freezing the, 24 
and rock salt causing it to thicken and form itself into quarts solution, while the gelatine swells or raises the 
ice cream. Some manufacturers use eggs, corn starch, | material up to 40 quarts. The grinding operation is 
ete., and boil the ingredients before freezing. The | completed when the ice cream shows or adheres to the 
first process is the mixing together of the ingredients. | glass windows in the cover of the runner. The wooden 
About 10 quarts of pure cream, 10 quarts of milk, and! tab with the runner of cream is then rolled one side 

























about 8 pounds of sugar (granulated) are first mixed 
together. If the ice cream is to be flavored with straw- 
berry, about 6 to 8 drops of pure red coloring and 
pint of essence of strawberry is added. A quantity of 
gelatine dissolved in about a quart of warm water is 
then added to this, bringing the solution up to about 
24 quarts in balk. It is then run through a strainer 
or fine fieve into the ranner. The runners are 
made of copper, the inside of which is coated with 
tin, which, after about four weeks’ constant running, 
has to be renewed, the coating of tin being worn off 
by the working of the beater. The runners are about 
28 inches in height and about one foot in diameter, 
and hold about 40 quarts. The wooden tabs in which 
they revolve are 2 feet 4 inches in height and are about 
20 inches in diameter on the inside, leaving a space of 
about 4 inches for the ice around the runner. Attached 
tothe top of the cover of the runner and perpendicular 
shaft of the beater, which revolves in a socket at the 
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chine. The teeth of the revolving cylinder, which 
makes about 120 revolutions per minute, crash through 
the ice, breaking it up into small pieces at the rate of 
a ton in every twenty minutes. 

Ice cream bricks are made by packing the cream 
into metal forms. These forms have a top and bottom 
cover. The ice cream is first put into these brick- 
shaped forms and a strip of paper placed between the 
cream and eaeh cover, which holds them firmly in 
place, and then they are packed away in salt and ice 
and frozen for about three hours. They are then 
taken out and the forms dipped into a pail of warm 
w.ter, which loosens the cream from the sides. The 
top and bottom covers, after being wiped with a cloth, 
are then taken off, the attendant allowing the loosened 
brick of cream to slip out of the form on to a strip of 
white paper immediately covering it, and placing 
it into a pasteboard box and packed in ice again 
for delivery. _ 

Neapolitan bricks of ice cream are made by 
placing one layer of cream over another, such as 
vanilla, chocolate, strawberiy, etc. A great many 
metal forms are made of a composition of lead 
and zine, representing animals, fruits, vegetables, 
ete., the ice cream being packed into the forms 
and frozen in the same manner as the bricks. 
Forty-quart cans of milk cost wholesale about 
$1.12 per can, pure cream about 17 cents per 
quart, and ice about $8.00 per ton. Two ma- 
chines, with three runners, can ttirn ont from 
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A STEAM ICE CREAM MANUFACTORY. 


and another is put in its place to pass through the 
same operation. The ice cream is then taken from the 
runners and put into cans ranging from 1 to 10 gallons 
each, and packed into ice and rock salt for delivery, 
which is ready in about two or three hours’ time. 

Chocolate ice cream is made by dissolving about 14% 
pounds of chocolate cakes in about one quart of hot 
water, which is added to the milk and cream in the 
same manner. 

For vanilla flavoring about \ pint of the extract is 
used for a can containing 40 quarts of ice cream. 

The machine for breaking up ice consists of a re- 
volving cylinder 14 inches in diameter and 20 inches in 
length, riveted to which are 9 conical shaped wrought 
iron teeth about 5 inches in length, which, when the 
machine is in motion, pass between a number of other 
teeth connected to the frame-work of the machine. 
The cakes of ice, which weigh about 50 pounds each, 





are first broken into two pieces and placed in the ma- 





ee 


~<= 7 


1,500 to 2,000 quarts of ice cream per day. The 
sketches were taken from the plant of George Schmid, 
Jersey City, N. J. 
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Improvement in Beer. 

This relates to the application of a preparation of 
the fruit of the carob tree (Ceratonia siliqua) in brew- 
ing, with the object of imparting a pleasant aroma 
and giving greater body to beer; also to mask the 
vapid, bitter flavor and render the beer better fitted 
for keeping and more wholesome. The fruits are 
treated with warm water, and are washed and dried at 
about 30° C. until they present a brownish color, and 
the juice of the fruit when the latter is broken is dark 
red. The dried fruits while still warm are cut into 
pieces and may be stored or added directly to the 
mash in the proportion of about 2°5 kilos to a hecto- 
liter of ordinary beer.—J. Pikhart, Mahrisch Schoen- 
berg, Moravia. 
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OARING ALLIGATORS IN THE ZOOLOGICAL GARDENS 
AT HAMBURG. 

It is a dull, lazy company that one finds in that part 
{ the reptile gallery devoted to crocodiles in the Ham- 
arg Zoological Gardens. A lady once told the writer 
of these lines that he might as well have wooden 
models of crocodiles in the water, and they would 
unswer the same purpose as the living animals ; and in 
fact, a wooden block cannot lie more quietly than a 
crocodile, which will not move frony one spot for hours, 
often for a whole day. When we watch these ¢rea- 
tures, it is easy to understand the stories told by trav- 
elers about the crocodiles and alligators lying on the 
sand-banks of the rivers in the tropics, as still as trunks 
of trees. The lazy creatures move about only on rare 
asions; when there is food, when they are disturbed 

bv the eleaning of their cage, and—when they roar. 
But let us first learn what conditions are necessary 
to make captivity endurable to an alligator. For his 
welfare, he needs, first of all, water; and if the tem- 
perature of his bath is from 68° to 75° F., he certainly 
will not leave it unless obliged to do so; he will lie 
there for a long time with only the top of his head 
above water, so that his nostrils are free for breathing 
purposes; he ean see all about him, and the slit-like 
which ean be closed to exclude the water) are 





ears 





also above the water. They can be studied best when 


> 


in this position. The large alligators and Nile croco- 
diles that share their captivity with them are very 
similar ; a learned zoologist tells us that the chief dif- 
ference between the alligator of the New World, or 
the cayman, and the crocodile of the Old World lies in 
the formation of the mouth, 

The canine tooth in the lower jaw of a true croco- 
dile passes into a notch or furrow in the upper jaw, 
while that of the alligator passes into a cavity or pit 
in the upper jaw. We have also noticed that the 
snout of the Nile crocodile diminishes toward the 
front, while that of the Mississippi alligator, or cay- 
man, broadens and is rounded, not unlike the snout of 
the pike when looked at from above ;:and for this rea- 
son it has been called the pike erocodile. All croco- 
diles, without exception, are provided..with the well- 
known armor, and the seaies on the tail stand up- 
right like a comb. The tail is flattened at the sides 
and answers for a rudder. 

While we are diligently studying the exterior of our 
reptiles, the lazy company suddenly begins to show 
Signs of life. The keeper is approaching with the food 
basket ; all eyes are turned toward the door of the cage, 
every movement of the attendant is closely watched, 
and the fish, dead rats, ducks and young rabbits which 
he throws to the alligators and crocodiles are skillfully 
caught. The boldest of thesé come close to the keeper, 
who remains outside of the door, and take the food 
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from his hand; but the uncouth fellows are not very 
careful, and if the keeper were not on the watch, his 
hand might be taken with the food. They are fed 
only twice a week, and their slow digestion corre- 
sponds with the lazy nature of these reptiles, Never- 
theless, and perhaps for this reason, it is perfect. On 
the whole, they are well fed, and the quiet life of cap- 
tivity suits them admirably. The oldest of these 
creatures, an alligator from the Mississippi River, has 
already been inthe Hamburg Gardens, fourteen and a 
half years. When he was brought he was only 2 feet 
long; now he measures 8 feet 6 inches, being one of the 
largest of the company. 

Large crocodiles look so malicious, and are so dan- 
gerous when free, that the keeper does not handle our 
reptiles even when cleaning the cage and tank ; the 
crocodiles are very peaceful among themselves, and 
only once in a while is there a bloody fight ; wounds 
received at such times heal quickly and easily. 

The artist has represented a very peculiar and un- 
usual occurrence in the life of our captives. These 
creatures, which are usually so phlegmatic, are evident- 
ly greatly excited—they are roaring. And the cause ? 
In cleaning the neighboring cages the keeper has 
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moves all matters deleterious to lithography. They 
are then dried and subjected to the sandblast process 
to produce a grained surface. When this has been 
done they are placed in a bath composed of 4 parts of 
nitric acid, 1 part of phosphoric acid, and 500 paris of 
water, after which they are washed with water. A 
second and sometimes third treatment with this solu- 
tion and washing with water is resorted to. In some 
eases, when fine-grained plates are required, a bath 
containing 1 part of sulphuric acid in 100 parts of water 
is used instead of the mixture of nitric acid, phos- 
phoriec acid, anc water, as the former in no way inter. 
feres with the grain. Finally, the plates are washed 
with a weak solution of alum (1 part of alum to 3 
parts of water), after which they are dried and are then 
ready for use. The plates produced by this process 
are absorptive and sensitive to grease, and of a similar 
nature to lithographic stones, Moreover, they retain 
their light color after being submitted to the aforesaid 
baths.—H. Forrest, New Southgate, and FB. L. H. 
Bucholz, London. 
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The Blanco Encalada, 


The Chilean government may be congratulated on 
their new cruiser, the Blanco Enealada, built by 
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closed the windows suddenly, and it seems that the 
alligators are nervous ; the unusual slamming noise dis- 
turbed them ; they became attentive, then one after 





the other raised itself, and then there wasaroar. In 


forth a powerful bellow, their flanks moving in and 


artist. 
unusual excitement, the Nile crocodiles being quiet, 


larger and consequently stronger relatives, of whom 
they are afraid. The Nile crocodile is the only one 
that has been heard to roar when free, and neither 
crocodiles nor alligators have ever before been known 
to roar in captivity.—Dr. Heinrich Bolau, in Illus- 
trirte Zeitung. 
—————— +0 
Zinc Pilates as Substitutes for Lithographic 
Stones, 

The zine plates, as pure as can be obtained commer- 
cially, are passed through highly polished cold rollers 
to remove any surface marks.. They are then placed 
in dilute nitric acid (1 part acid to 100 parts water), 
This brings to the surface of the zinc a blackish mass 
containing impurities, which is removed by washing 
with water and scouring with pumice powder. This is 
repeated until the nitric acid and water no longer pro- 
duces any appreciable amount of the blackish mass, 





Such treatment renders the plates absorptive and re- 
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doing this the animals drew a deep breath and sent 


out so rapidly that the water on both sides of them 
was forced up in jets. This moment was seized by the 


The alligators are making all the noise during this 


simply because they are kept out of the water by their 


Messrs Armstrong, Mitchell & Co., at Elswick, and en- 
gined by Messrs. Humphrys & Tennant, which has 
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just completed her official trials off the Tyne with the 
most successful results. The new vessel, which has a 
displacement of 4,500 tons, is built of steel and is 
sheathed with wood and coppered, so as to enable her 
to keep the sea for some time without the necessity 
of being docked. At her speed trials she averaged 
21°75 knots with natural draught and 22°78 with forced 
draught, which results were considered most satisfac- 
tory ; she was also found to be exceedingly handy 
under way. Her armament consists of two 8 inch 
breech-loading guns, mounted as bow and stern 
chasers, ten 6 inch quick-firing guns, of which four are 
carried in sponsons, and can fire two ahead and two 
astern, the remainder being carried on the broadside ; 
she also carries a very powerful armament of smaller 
quick-firing guns, and is fitted with five tubes for dis- 
charging torpedoes. She has bunker accommodation 
for 900 tons of coal, which we may assume will enable 
her to steam over 8,000 knots at 10 knot speed. Her 
vital parts are protected by a steel turtle back running 
the whole length of the ship. She is fitted with two 
masts with military tops, has a high freeboard through- 
out, and altogether gives one the impression of being 
a handy and weatherly ship. 
= —_>-+?-o — 
THE Rio Grande for more than 200 miles above El 
Paso, Tex., is probably the crookedest and most wind- 
ing stream on the continent. 
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New Mioede of Sinking Foundations in Water- 

ways. 

The lighthouse board has, on its own account, been 
trying to ascertain the character of soil under the 
Diau_ond Shoals,which run from Cape Hatteras, N. C., 
ten miles out into the ocean, and upon which many 
vessels have been wrecked, as there is an appropria- 
tion of $500,000 available for a lighthouse. : 

Under the direction of the board, Julius E, Rettig, 
superintendent of construction, some time ago began 
the constraction of a simple but ingenious apparatus 
which is deseribed in the Baltimore American. Ithad 
the form of a skeleton prism, 20 feet square and 32 feet 
high, beilt up of hollow wrought iron columns, hol- 
low wrought iron struts and tie rods, and cast iron 
sockets at the corners, carrying on the upper end a 
platform. The structure weighed about thirty-two 
tons, and was floated by two pontoons, each 24 by 9 
by 6 feet, which were clamped to the structure so that 
they could be liberated as soon as the skeleton was 
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sunk upon the shoal. Through each of the four hol- 
iow vertical columns of the structure passed a solid 
wrought iron pile, 6inches in diameter and 50 feet in 
length, having on its lower end a cast iron disk 3 feet 
in diameter and on its upper end a screw thread 


and a cast iron Jange nut. The pile was held up by a 
clamp neatly fitted into a recess, which was fifteen 
feet from the upperend. The disk at the lower end 
was cored in such a manner that a water current could 
pass through it and that the water could escape through 
two tg inch opeviags through the face of the lower 


disk. A number of wrought iron water pipes and 
lines of rubber hose we.2 also put on this structure, in 
order to conduct water ucder pressure from the tug- 


boat, which was in attendance, to the four disks. 

The apparatus was erected first upon a barge and 
then lifted off by the large shears at Newport News 
and transferred to the water. When properly rigged 
for transportation to the site, it drew 21 feet. In this 


. condition the apparatus was towed out to the shoal, 


aod after waiting a day or two for favorable weather 
the structure was successfully sunk at a point pre- 
viously marked by the United States Coast and Geo- 
detic Survey. Within fifteen minutes afterward the 
pontoons were disconnected and drifted off, and when 
the vessel had been securely moored alongside struc- 
ture, it required but three-quarters of an hour to sink 
the iron disks of the piles 13 feet below the bottom of 
the ocean. By bolting the flange nuts of the piles to 
the upper sockets of the structure, the apparatus was 
completely secured to the bottom. In order to deter- 
mine the character of the soil, a pipe of two inches in 
diameter was sunk from the platform of the framework 
into the bottom of the ocean to a depth of 105 feet. 
This is the Orst time that borings have been made 
by such an apparatus in such manner, and the whole 
work, as designated, proved a complete success in its 
application. The planting of the framework at the 
site and making the borings occupied in all only nine 
and one-half hours. The material brought up from 
the depth of 105 feet consisted of fine black alluvial 
sand mixed with small shells and mud—a material 
most unfavorable for carrying heavy loads, and easily 
scoured by the strong current existing on the shoals. 
The results thus far obtained seemed to indicate that 
perhaps a skeleton structure, with its lighter weight 
and small wind and wave resistance, will be more suita- 
ble to the conditions than a solid building, especially 
when it is considered that the appropriation made by 
Congress is far too small for the latter, even if such 
were feasible, but ample fora skeleton one. The cost 
of making this examination of the soil was but $6,000. 
— >? +e — 





Another Expedition to the North’ Pole, 

A paper was recently read before the Geographical 
Society, London, by Mr. FP. G. Jackson on “ The Jack- 
son-Harmsworth Polar Expedition.” Mr. Jackson said 
that he was on the eve of leading a fully-equipped ex- 
pedition to the north. He had selected Franz Josef 
Land as the first objective of his expedition. The day 
of large expeditions was gone. Nansen sailed into the 
ice with thirteen wen, and be proposed to disembark 
on Franz Josef with no more than eight or nine. One 
of the great features of their plan and the advantage 
of their chosen route was the almost elaborate series of 
depots which it was their present intention to erect. 
Their sapplies would be moved up from the base to the 
first deport, and then from ‘depot to depot until they had 
behind them a long array of well-stocked larders: and 
at the last would require only to carry with them food 
for a few weeks. 

Mr. Alfred C. Harmsworth, a fellow of the society, 
was bearing the whole of the large cost of this expe- 
dition and sparing no pains to make the expedition 
enceessful. The ship in which they were to sail from 
the Thames in July was the Windward, the well known 
Peterhead whaler, built with special reference to ice 
navigation, and consequently of enormous strength. 
Of boats they had several types, foremost, of course, 
being the familiar whaling boat; next came a copper 
boat, with deep collapsible canvas gunwales, invented 
by the Rev. E. L. Berthon. Then there was an alam- 
inum boat, built on the lines of the copper boat, but 
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of course very mach lighter. There were also boats of 
light pinewood, bolted and pinned with oak, and a 
birch-bark canoe. Of sledges they had seventeen, 
made of ash, with side rails in most cases of bamboo. 
The furs were, perhaps, one of the most interesting 
parts of the equipment. The first garb was the rein- 
deer skin militza, a tunic made of brown reindeer hide 
with the fur inside, and slipped over the head. The 
mitts were attached to the sleeve, but there was a small 
slit above the wrist for thrusting the hand through when 
necessary. The next garment was the siluk, made on 
the same pattern as the militza, but of the white rein- 
deer skin, and with the hair outside. The pimmies or 
long boots of the Samoyads would form their usual 
footwear. The traveling tents were twoin number, 
‘and only about thirty pounds in weight, in spite of 

their double walls and ribs. They shut up much like 
|a Chinese lantern, being crescent shaped when closed 
/and domed when opened. 
| His companions would be Mr. A. Armitage, second 

officer in the P. and O. service and a lieutenant in the 
| R. N. R, a skilled nautical astronomer; Mr. H. Fisher, 
‘the botanical curator to the museum, University Col- 
lege, Nottingham, an ardent collector of wide experi- 
ence; Mr. Childs, a clever chemist and a highly skilled 
carpenter, engineer, and photographer; a good geolo- 
gist; and a surgeon. 
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Queer Things in Animal Life, 
| The greyhound runs by sight only. ‘ This is a fact. 
|The carrier pigeon flies his hundreds of miles home- 
ward by eyesight, noting from point to point objects 
that he has marked. This is only conjecture. The 
dragon fly, with 12,000 lenses in his eye, darts from 
angle to angle with the rapidity of a flashing sword, 
and as rapidly darts back, not turning in the air, but 
with a clash reversing the action of his four wings and 
instantaneously calculating the distance of the objects, 
or he would dash himself to pieces. But in what con- 
formation of the eye does this power consist ? No one 
can answer. 

Ten thousand mosquitoes dance up and down in the 
sun, with the minutest interval between them, yet no 
one knocks another headlong on the grass or breaks a 
leg or a wing, long and delicate as they are. Suddenly a 
peculiar, high-shouldered, vicious creature, with long 
and pendent nose, darts out of the rising and falling 
cloud, and settling on your cheek, inserts a poisonous 
sting. What possessed the little wreteh to do this? 
Did he surell your blood while hewas dancing? No 
one knows. 

A carriage comes suddenly upon some geese in a nar- 
row road and drives straight through the flock. A goose 
was never yet fairly run over, nor a duck, They are un- 
der the very wheels and hoofs, and yet they contrive to 
flap and waddle safely off. Habitually stupid, heavy, 
and indolent, they are, nevertheless, equal to any 
emergency. 

Why does the lonely woodpecker, when he descends 
from his tree and goes to drink, stop several times on 
his way and listen and look around before he takes his 
draught? Noone knows. How is it that the species 
of an ant which is taken in battle by other ants to be 
made slaves should be the black or negro ant? No 
one knows 

The power of judging of actual danger and the free- 
and-easy boldness that results from it are by no means 
uncommon. Many birds seem to haveacorrect notion 
of a gun’s range, and are scrupulously careful to keep 
beyond it. The most obvious resource would be to fly 
right away out of sight and hearing, but this they do 
not choose to do. 

A naturalist of Brazil gives an account of an expe- 
dition that he made to one of the islands of the Amazon 
to shoot spoonbills, ibises, and other magnificent birds 
which are abundant there. His design was completely 
baffled, however, by a wretched little sandpiper, which 
preceded him, continually uttering his tell-tale cry, 
which at once aroused all the birds within hearing. 
Throughout the day did this individual bird continue 
its self-imposed duty of sentinel to others, effectually 
preventing the approach of the hunter to the game and 
yet managing to keep out of the range of his gun.— 
Philadelphia Times. 

a 
The Black Death in China, 

The symptoms of the disease as it appears there are 
fever, headache, glandular swellings in the neck, arm- 
pits, and groins, nosebleed, and hemorrhagic spots upon 
the skin. Death takes place in 80 to 90 per cent of the 
eases, and usually within forty-eight hours. This is 
the classical description, in fact, of the plague, or, as it 
is variously known, the black death, the great death, 
the Bubo plague. We commented upon its appearance 
in the autumn of 1892 in Turkestan, where 1,300 people 
died of the disease in a small town in six days. It is 
the most frightfal of all contagious diseases, yet one 
with whieh our modern civilization is totally un- 
familiar. The pathologists and bacteriologists have 
not studied it, because it has been apparently extinct. 
At least it has not made its appearance in any region 
where a scientific student has been enabled to study it. 
Consequently we know almost nothing of its cause or 
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manner of propagation. We do know that it has paid 
awful visits to European countries at intervals during 
two thousand years. It was the plague of the time of 
Trajan. In the fourteenth century it ravaged the 
whole of Europe and Asia, so that 25,000,000 people 
perished on the former and 36,000,000 on the latter con- 
tinent. During five months of its visitation in Naples, 
in 1656, 300,000 people succumbed tothe malady. Those 
who have read “A Journal of the Plague Year,” by 
Daniel Defoe, will remember the horrors of that Lon- 
don visitation in 1665 as depicted by his inimitable pen; 
for however much we may doubt the author’s actual 
presence in London at the time, his striking deserip- 
tions are based on facts. Sixty-nine thousand persons 
were carried off by the scourge in that city within a 
few months. Defoe speaks thus of the symptoms of 
the plague : 

**Some were immediately overwhelmed with it, and 
it eame to Violent Fevers, Vomitings, unsufferable 
Head-achs, Pains in the Back, and so up to Ravings 
and Ragings with those Pains: Others with Swellings 
and Tumours in the Neck or Groyn, or Armpits, which, 
till they could be broke, put them into unsufferable 
Agonies and Torment.” 

The black death visited Toulon in 1721, destroying 
one-third of the population. Its last appearance in 
Europe was in 1840-41, in Turkey and Dalmatia. Euro- 
pean physicians of some skill were enabled to study it 
in Egypt in 1883-1845, but tuat was before the science 
of bacteriology was dreamed of. Since then it haw oe- 
easionally broken out in western Asia, on the Euphra- 
tes in 1867-1873, in Bagdad in 1876, on the Tigris in 1877, 
and in some parts of Mesopotamia in 1884. There was 
a mild visitation on the banks of the Volgain 1878, and 
several European governments sent medical commis- 
sions there to investigate it, but it had disappeared 
before they arrived. We have already referred to its 
prevalence in one or two villages in Turkestan in 
1892. 

Not only is the plague the most fatal of all epidemic 
diseases among human beings, but domestic and wild 
animals perish, likewise, from its attacks. 

We might possibly remain tranquil curing its preva- 
lence in its favorite haunts in western Asia, which are 
not closely united with us by the bonds of commerce 
and travel, but we believe there is occasion for serious 
consideration of the scourge now that it has begun to 
ravage Asiatic ports with which we have frequent com- 
munitation, A disease so awful in its character and 
manifestation, so terrible in its progress, and one for 
which we are so utterly unprepared, knowing as we do 
nothing of its causes or manner of infection or of the 
means for intercepting it, certainly merits serious con- 
sideration from our government and from our health 
officers, especially those stationed at ports of entry for 
vessels from Asiatic ports.—W. Y. Sun. 
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Piperazine as a Uric-acid Solvent, 

Dr. John Gordon, physician of the Aberdeen General 
Dispensary, has carried out a series of experiments on 
the comparative solvent action of piperazine (the base 
itself), borax, lithium citrate, sodium carbonate, and 
potassium citrate on uric acid in the form of (1) caleuli, 
(2) deposits, and (3) the artificially prepared substance. 
His investigations differed from those which have been 
previously carried out—pre-eminently by Continental 
physiologists—in that this indicated the solvent action ° 
of piperazine in the presence of urine instead of water. 
The modus procedendi consisted in digesting the 
calculi, placed in ordinary test tubes containing 10 c.c. 
of normal urine, and maintained by a water bath at 
39° C., with 1, 2,5, and 75 per cent of the solvents. 
Charts are given which exhibit graphically the re- 
sults obtained. In the trials with a 7°5 percent solvent 
it is seen that sodium carbonate had practically no 
effect, potassium citrate (recommended as the remedy 
par excellence by some authorities in the uric-acid dia- 
thesis) was a very little better, dissolving only 4 per 
cent of the caleulus in thirty-two hours, borax and 
lithium citrate were close together with 9 and 10 per 
cent dissolved, while piperazine is a long away ahead, 
the total loss of the calculus in the same time (thirty- 
two hours) amounting to 22 per cent. Where a pow- 
dered calculus of known composition was employed 2 
1 per cent solvent of piperazine dissolved 96 percent in 
twenty-four hours. In the earliest stages of the experi- 
ment borax was equally effective, but its action ceased 
after eighteen hours. — 

The summarized results of the work—which was car- 
ried out in the pharmacological laboratory of Professor 
Cash, under a grant from the Scientific Grants Com- 
mittee of the British Medical Association—show that 
the solvent action of piperazine upon uric acid under 
similar circumstances was greater than that of the 
other substances employed, while it further had the 
peculiar property of rendering any undissolved residue 
in the case of calculi soft and pulpy. The effect was 
more rapid and marked as stronger solutions were used 
(up to 7°5 per cent), though not in direct proportion to 
the increase of strength. This latter fact was held to 
indicate that piperazine is not entirely oxidized in the 
body, a considerable amount being excreted unchanged 





—as was proved by the application of chemical tests. 
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Quicksilver Mining in Tuscany, 

The quicksilver mines of the district of Monte 
Amiata rank among the most valuable and important 
mineral resources of Tuscany. Monte Amiata, the 
Mons ad Meata of the ancients, is situated in the pro- 
vinee of Grosseto, 36 miles from Siena. 

The mines are found to the southeast of the village. 
It has been clearly proved that cinnibar (the ore of 
quicksilver) was known to the ancient Etruscans, red 
mercurial pigments having been used by them in 
decorating their vases and in such paintings as the 
frescoes in the rock tombs of the cities of Saturnia and 
Sorana. Moreover, in the mine of the Siele, stone im- 
plements have been found which are held to afford 
proof that the ecinnibar ore there was worked in the 
flint age. In 1878, when a French company were 
earrying on prospecting operations in the vicinity of 
Castel? Azzara, some human skeletons were found in 
the course of driving an adit, and close by them a gold 
eoin bearing the inscription of Philip of Macedon. 
These faets would point to the conclusion that the 
cinnibar deposits of the Monte Amiata were known 
and to some extent worked at a period of extreme 
antiquity. 

The revival of mining operations in this district dates 
from the year 1846, when the accidental discovery of 
some pieces of rich cinnibar in the bed of a torrent in- 
duced a speculator to acquire the mining rights over 
the surrounding lands, and subsequently to form a 
small company for the purpose of searching for quick- 
silver. No satisfactory results were obtained, and with 
the exhaustion of the small eapital 
of about 1,2002., operations ceased. 
After various vicissitudes the pro- 
perty was bought at auction, in 
the year 1865, by a Jewish mer- 
chant of Leghorn, Signor Rosselli 
(whose family hold it to the present 
day), for about 3,000/.; but no one 
then could have foreseen the bril- 
liant future in store for the mine. 

In fact, in the year 1866 it pro- 
duced only 58 hundredweight of 

quicksilver, of the value of about 
600. But gradually the yield in- 
creased until, in 1876, the produc- 
tion reached 1,908 hundredweight, 
while in 1890 the Monte Amiata 
district produced 8,837 hundred- 
weight, of which quantity about,85 
per cent came from the Siele mine, 
the balance being the production 
of some mines of secondary impor- 
tance in the same district which 
were discovered more recently. The 
total production of the quicksibver 
of Monte Amiata during the years 
1866-93 is put at 86,507 hundred- 
weight, of the approximate value 
of 800,000/., the great bulk of which 
has come from the Siele mine, which 
remains to the present day as pro- 
ductive as ever. 

The splendid success of this mine, 
while it stimulated research for the 
same mineral in the surrounding 
territory, which in some cases has 
met with favorable results, was 
also the cause of a plentiful crop of 
lawsuits before the Italian courts, 
involving disputes.as to the rights 
of property in the mine; but prolonged litigation 
proved that the title of its present proprietors could 
not be successfully called in question. 

In connection with quicksilver mining it may be 
mentioned that some fifty years ago quicksilver was 
ae - a place called Capita, about twelve miles 
rend, wn of Orbetello, on the southwestern 

y of the province of Grosseto. A mine was 
opened up under the management of a Cornish mining 
“captain” named Davy, and for account of an Eng- 
lishman. Some quicksilver was produced, but for 
some reason or other the work was abandoned in 1867, 
and continued so until 1893. when the mining rights 
were acquired by Messrs, Rae Brothers, of Leghorn, 
and operations of a prospecting character were com- 
menced. The geological formation is the same as that 
of the mines of Monte Amiata, and the abundant in- 
dications of cinnibar met with so far encourage the 
expectation that the mineral in paying quantity will 
be found as the workings advan 
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Brick Pavements. 

The Director of Publie Works of Philadelphia, Mr. 
James H. Windrim, states in his annual report for 
1893 : * The streets repaved with vitrified bricks, which 
have been subjected to the wear of ordinary business 
travel, have not lasted five years; there are bricks in 
these streets disintegrated and gone, while others are 
in a fair condition to withstand longer wear. If all had 
shown the same endurance, bricks as a material for 
street paving would be in greater favor. The maker 
knows the quality of his bricks, Those from the por- 
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tion of the kiln that are ‘firsts’ should be sold as such, 
after selection by the maker, The buyer or inspector 
cannot always know the grade of bricks by their looks, 
and as long as bricks are put on the market without 
selection to guarantee uniformity in their quality 
there will be distrust and their general use for street 
paving will be delayed.” 


Oe 
THE ALBATROSS, 


The albatross, a bird of the genus Diomedine, and 
of which there are several known species, is character- 
ized by its great size, its powerfully built body, short, 
thick neck, and long and powerful beak, which is 
compressed at the sides and curves suddenly down- 
ward with asharp hook at the point. The feet are 
short, the three toes long and completely webbed ; the 
wings are long and narrow. The abundant plumage 
is of a grave color, which varies somewhat, according 
to sex and age, and also, perhaps, according to the 
season of the year. 

The common albatross (Diomedea exulans), of which 
we publish an engraving—for which we are indebted to 
Brehm’s “ Thierleben”—is pure white, except for the 
black of the wings and a sprinkling of more or less 
brown over the white ground when it reaches a certain 
age. The eye is dark brown, the bare eyelid pale 
green, the beak pinkish white, shading to yellow to- 
ward the point; the feet are tinged with red. The 
common albatross is the largest sea bird known, 





The English Language in the United States. 

There has been, from time to time, serious talk in 
England of the reform of English orthography. The 
word is a misnomer in relation to the English lan- 
guage, for there is nothing orthographic in it. No 
language, except perhaps the Etruscan, was ever re- 
duced to such phonetic decay. The simplest and most 
easily acquired, as a spoken language, of all European 
tongues, its spelling brings the foreigner to despair. It 
is impossible for any man who has learned the sounds 
given to the letters, and acquired them in the highest 
possible exactness as elements, to go on from that and 
learn to talk the language so as to be generally under- 
stood. This is a disgraceful fact, expiain it how we 
may. Tosay that our language is the simplest of the 
European tongues in its grammar, in its constraction 
of phrases, and especially in its inflections, is to claim 
what no one contests; and that it is the easiest to 
learn is a common remark by those who have studied 
it; but coupled always with the qualifying criticism 
that the written word gives but a poor indication of 
the pronunciation. Make it phoneticaliy correct, and 
it becomes the easiest language to acquire in the 
world. This is for the foreigner. For ourselves, how- 
ever, there is a kindlier service in the elementary edu- 
eation of our children. As this is now carried on, it 
requires in many cases two or three years for a child to 
learn to read, and, in not a few, many years to master 
the spelling of the language. By a phonetic system 
this time is reduced, for any language, to six weeks on 





weighing from 12 to 28 lb. The usual extent of its 





THE ALBATROSS. 


wings is about 11 ft., but one was shot off the Cape of 
Good Hope that measured 1714 ft. Its powers of flight 
are extraordinary, as might be presupposed from the 
extreme lightness of its hollow wing bones, which are 
said to be as long as the whole body. Sailors have 
many stange notions about it, one of which is that 
it sleeps on the wing. 
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Damages for Electrical Shock, 

In March last, while two men were taking a consti- 
tutional in Innsbruck, they discovered a telephone 
wire hanging down to the ground, when one of them 
picked it up and promptly yelled for assistance. His 
friend came to the rescue, knocked the wire out of his 
hand with a stick, and received a shock which ren- 
dered him unconscious. On recovering, he found that 
the picker up of anconsidered trifles was dead. A 
court of inquiry has now been held, at which three of 
the officials of the local electric lighting company were 
charged with culpable negligence. It appears that 
they had been warned several times that telephone 
wires above their conductors were broken, but no at- 
tention had been paid to the matter. The telephone 
wire in question had fallen across the conductor, re- 
sulting in the accident. One of the officials has been 
sentenced to one month’s imprisonment, the second 
to four months’ imprisonment, and the third has been 
discharged. In addition, an indemnity of 100 florins 
has to be paid to the injured man. Nothing has been 
awarded to the relatives of the dead man. It there- 
fore appears that in Innsbruck it is less expensive to 
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an average. The suggestion of the Americanization of 
the English language carries with 
it, as the logical consequence, a 
radical reform, which the insular 
mind is too conservative to accept, 
but which will, when accepted by 
the expanding branch of the race, 
so facilitate the acquisition of the 
language that no excuse will re- 
main for the construction of a new 
universal speech; and it will at 
once establish the position of our 
tongue as not only the simplest in 
construction and the widest in ex- 
tent, and, therefore, the most use- 
ful, but as the most easily acquired 
of all human languages. To this 
end, however, the reform must be 
radical. It is trifling with the sub- 
ject to throw out a useless gh 
here and a superfluous m or / there; 
not only must the useless be elimi- 
nated, but the incorrect and inex- 
act must be made correct and ex- 
act; there must be no two charac- 
ters for the same sound, or two 
sounds for the same character. The 
change must, therefore, be radical 
in character, but conservative in 
form. The means of combining 
these conditions is furnished by the 
Merington alphabet. For the silent 
letters it employs italics; for the 
sounded vowels, accents; and for 
sounded consonants, modifications 
of the form so slight as not to offend 
the accustomed sense, whiie they 
convey to the beginner all that is 
requisite in the indication of modi- 
fication of sound. The printed page, 
therefore, corresponds so nearly to 
the present form that the eye is not offended, the his- 
tory of the language is kept intact, and the books al- 
ready printed will have only a slightly archaic charac- 
ter to those who follow us, while the words once 
learned in the new character will be perfectly well 
known in the old. That afterward the progressive re- 
form shall proceed little by littie to throw out the use- 
less letters, and insist more forcibly on the differentia- 
tion of the modified, we cannot foresee or provide for 
oragainst. What is certain is that a reform will come 
when the desire for it has reached the requisite 
strength ; and the longer that reform is delayed the 
more reckless of conservative conditions it will be, and 
the more our immediate successors will have lost. 
And, afterall, the changes wil! be only the putting of 
what we now get in our dictionaries into our text 
books. With this change, however, an intelligent for- 
eigner can learn English in six months, not only, as 
now, to read it, but to be able to speak it intelligently 
and correctly—an accomplishment which is usually the 
result of years of study.—Century. 
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Wonderful Speed of Atiantic Liners. 


The highest recorded speed on the Atlantic as an 
average for the whole passage is 21°09 knots per hour, 
performed by the Cunard line steamer Lucania. This 
has now been nearly equaled by her sister ship, the 
Campania, which has just made the passage from New 
York to Queenstown in 5 days, 18 hours, 8 minutes 
over a total distance of 2,905 knots, her average speed 











kill a man than simply to knock him down. 
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having been 21°82 knots per hour. 











+ oe eee 





= mes vee vr ~ 








44 


Wonderful Speed of a New Torpedo Boat, 

The Havock and the Hornet proved themselves able 
to do—one a little over 27 knots, the other a little 
over 28; but the Daring, built by Messrs. Thornycroft, 
of Chiswick, beat ail records at her trial on the Maplin 
Sands measured mile, June 23, and attained the unex- 
ampled speed of more than 204 knots. The run was 
made against the tide, moreover, and the Daring all 
the time was blowing off steam hard, as though she 
might, if it had been thought necessary to press her 
powers to ttte uttermost, have put on certainly another 
balf knot to’Her top speed. Having, however, as it was, 
beaten all records so triamphantly, Mr. Thornycroft 
preferred for the occasion to let well alone and rest on 
his laurels. There was no possible doubt about the 
performance, for it was independently checked point 
by point by the Admiralty inspectors sent out in the 
Daring to report officially on the run, as well as by the 
special recording instruments set up on board, and by 
a number of experts, including Sir Frederick Bram well, 
who watehed the behavior of the Daring, chronograph 
in hand, with the closest interest. The exact figures 
for the record-breaking run were—-from sea mark to 
sea m. “k, constituting the Admiralty measured mile— 
time, 2°38 minutes; speed, 29°268 knots; revolutions of 
propellers, 395 

There were three high speed trial runs on the meas- 
ured mile in all, after a series of progressive trials to 
time the mile at varions revolutions of the propellers, 
The Daring, by thé way, is a twin screw vessel. The 
records of the first two high speed trial runs were: No. 
1. Against the tide—time, 2°76 minutes; speed, 28°214 
knots; revolutions, 333. No. 2. With the tide—time, 
26 minutes; speed, 28°571 knots; revolutions, 385. The 
final and record-breaking run of 294 knots, or 334 
miles per hour, was made against the tide, with a slight 
sea, and against a strong breeze. In spite of the tre- 
mendous pace, the vibration of the little vessel, as she 
literally tore ahead through the water, was practically 
insignificant, and the Daring could have fought her 
guns throughout without inconvenience to steadiness 
and accuracy of air. 

The Daring’s trial trips were carried out under the 
personal supervision of Mr. John Thornycroft, Jr., and 
Mr. 8. Barnaby. and among those present on board to 
witness the day’s work were Sir Frederick Bramwell, 
Mr. H. O. Arnold-FPorster, M.P., Professor Crookes, 
F.R.S., Professor Vernon Boys, Mr. J .T. Thornyecroft, 
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Donaldson. The brilliant result of the day's perform- 
ances proved, it was announced, more successful than 
even the builders of the ship had quite expected, and 
surprised them not much less than it astonished every 
one else who had the good fortune to be on board the 
Daring. 





Photography Without a Camera. 

There are many who would “take pietures” were it 
not for handling of chemicals and possible staining of 
fingers which the development of the image on the 
plate involves, and the labor of carrying a camera and 
the necessary “traps.” But photography offers a wide 
field for recreation and is gracious to the humblest of 
its votaries, as well as to those whose dainty fingers 
may not be soiled by contact with pyro and other dark- 
room “messes.” It is not necessary to havea costly 
“box,” or an expensive astigmatic, double back-action 
telephotoseopic objective to get lots of pleasure out of 
one of the many stages of photographie work. With 
an ordinary 50 cent printing frame, a sheet of clear 
glass to fit it, a bottle of prepared toning solution, a 
package of printing-out paper and a pin, it is easy to 
make a fine collection of pictures. Fabrics, laces, 
leaves of trees, certain flowers and other things can be 
reproduced, and a little artistic handling will accom- 
plish surprising results. 

All such reproductions will give a white picture on a 
black ground. For laces, except of the thinnest, most 
cobwebby sort, it is necessary to exercise some care in 
handling. Lay the frame face down, with the back 
out. Put in the glass, and then lay the lace you wish 
a picture of on the glass, being careful to see that it is 
smooth. Then put in the paper, film side to the lace, 
and then the back goes in place, and is fastened by its 
springs. The pin is to be stuck in a corner on the face 
of the frame, standing straight up, and when the frame 
is held so that the pin casts no shadow, the sunlight is 
falling squarely on the lace and the paper. When 
the paper not covered by the lace is black, take out 
the sheets and follow the directions on the bottle of 
toning solution. 

In reproducing leaves it is well to expose them to 
direct sunlight for some time before placing them in 
contact with the sensitized paper, in order to be sure 
there is no moisture on them, dampness having a bad 
effect on the paper. For greater convenience the 
leaves are sometimes fastened to the glass in the frame. 
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and are caused by the slow decomposition of the epi- 
dermis, give a beautifully delicate lace-like picture by 
this process. These skeleton leaves can be prepared 
by spreading the perfect leaf over some smooth, soft 
surface, and gently striking it with a soft brush. The 
framework of the leaf will soon be left clean and en- 
tire. 

One of the beauties of this method of making pic- 
tures is the wide scope given to taste and skill in the 
matter of selection. , The numerous contact and print- 
ing-out papers, the carbon, bromide and platinotype 

are all available, and each in turn is suscep- 
tible of variation and change until a bewildering 
variety of prints in different colors and styles can be 
produced. The simplest of all, however, is the ferro- 
prussiate, or common blue-print. While this does not 
always give such exceeding sharpness of line as some 
picture makers seem to think indispensable, the fact 
that all the treatment necessary isa thorough wash- 
ing in clean water, letting the print, after being press- 
ed between blotters, dry in the sunlight, is a strong 
argument in its favor. 

The question of expense need hardly be considered. 
The first outlay fora 4x5 inch picture would be less 
than $1.25, and that would supply material enough for 
twenty-four blue-prints, after which the running ex- 
pense of the plant would be almost nothing.—J. Y. 
Tribune. 
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, , Sir Henry Layard. 

The Right Honorable Sir Austen Henry Layard, ex- 
plorer, archxologist, diplomat, and art critic, died at 
his London residence on the 5th of July, after an ill- 
ness of several weeks. He was born in Paris in 1817. 
After studying law he started on an exploring tour in 
1889. The British Museum owes some of its chief 
treasures to this tireless explorer. His works on Nine- 
veh gave him an enviable reputation, and as they were 
charmingly written, were extensively read both in 
Europe and the United States. Sir Henry's edition of 
Kugler’s “Italian Painting” is a very authoritative 
work. He was connected with the British embassy in 
Constantinople from 1849 to 1852, and was Under Sec- 
retary for Foreign Affairs in 1852 and from 1861 to 1866, 
In 1869 he was appointed minister to Spain. He was 
ambassador to Turkey from 1877 to 1880. He was Lord 
Rector of Aberdeen University in 1855-56. During the 





Sr., who himself designed the Daring, and Mr. John 











RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 


CaR FENDER.—William V. Cleary, 
New York City. This fender is normally held a little 
distance above th. track, but may be instantly released 
from the platform, when it springs downward into close 
contact with the track, so that nothing can pass beneath 
it. Tt has an inclined front end, is made of a light frame- 
work covered with netting, and held to slide vertically 
on parallel shafts supported beneath the car, arms con- 
necting the shafts with the fender, while there is a spring 
for depressing the arms, and a catch rod connected 
with one of the arms extending up through the car 
floor 


Pitot Bar Lirrer.—Peter G. Cotter, 
Yuma, Leonides Holladay, Pima, and Ransoni J. Dun- 
ean, Yama, Arizona Ter. A cylinder connected with 
ne steam or air supply is mounted at the front of the 
locomotive, in such way that its piston may either di 
rectly or through s cam be made to lift the pilot bar, the 
eylinder being capable of an oscillating or swinging mo- 
tien to accommodate the glovement of the pilot bar 
to either side, and the mechanism being under the con- 
troi of the engineer in the cab. .The improvement ren- 
dere it# unnecessary for the brakeman to mount the 
cowcatcher to make a conpling with the pilot bar. 


Coypuir Execrric RarLbway.—John 
Hi. Tyrrell, New York City. According to this improve- 
ment the elotted conduit hare a metailic supporting tube 
with diverging flanges at ite lower side, there being an 
open bottomed clamp,embedded in insulating material 
within tabe, the line wire being held by the clamp and 
projecting from the insulating material in such manner 
that eaey contact may be made with the line wire, whict. 
is perfectly protected and insulated. Means are also 
provided for easily shifting the trolley from ade to 
side, and the construction is each that the trolley may be 
easily disconnected and the brakes applied. 


Rerrigerator Car.—Ferdinand E. 
Canda, New York City. In th car a hatch is arranged 
inthe roof above the ice crate, there being superposed air 
tight doors for closing the hatch and a recess frame 
rigkliy secured to the top of the car over the hatch, while 
& lit marle in two sections is hinged to the screen frame 
at the center. The arrangement is such that a low or 
high temperature is secured by means of a constant and 
natural cireniation of dry air, the temperature being 
maintained with yreat economy. 


Kiectrical, 


TeLEGRAPH KRePKATER.—Alfred D. P. 
Weaver, Jackson, Mus. This invention relates to in- 
struments to canse «a message coming over one line to be 
repeated over another line without the aid of an interme- 
diate operator. The improvement consists in the pecu- 
liar construction and arrangement of parts and of the 
cirenite and their connections, the object being to 
cheapen and simplify ibe instrument, reduce the number 
of connections, economize the jocal batteries, reduce the 
liability of failure, avoid mutilation of signals, and en- 
able it te be more easily understood by inexperienced 
operators. 
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MACHINE FOR TEACHING TELEGRA- 
ruy.—Thomas M. Crepar, Clare, Mich. Upon a case 
having a slot in its upper side is a receiving instrument, 
there being also on the case a circuit breaker having an 
arm projecting through the slot, the arm being engaged 
by projections on a traveling belt, one end of which is 
sapported in the case and the other end on adjustable 
pulleys outside of the case, the belt being driven by a 
clock mechanism. By this means telegraphy may be 
rapidly, accurately, and mechanically taught, the ma- 
chine being adjustable for a greater or less capacity of 
words or characters, and for the desired speed. 





Mechanica). 


Srop Motion ror DouBLING FRAMES, 
—Elias Richards and Robert Lucas, New Orleans, La. 
This invention relates to spinning machinery, and com- 
prises two rollers between which pass strands, slivers, or 
sheets, and locking devices with movable and stationary 
portions for holding the rollers, the movable portions 
normally locking with the fixed portions, and being held 
in disconnected position by the strands, slivers, or sheets, 
in such a manner that, on the breaking of one of the 
strands, slivers, or sheets, the rollers will be held immo- 
vable. This stop motion is automatic, and prevents 
single strands from passing through the drawing rollers 
in case one of the strands breaks. 





Agricultural, 

PULVERIZER AND Harrow.—Albert 
D. Powers, Owensborough, Ky. In this machine rows 
of teeth are located at the front and rear of a wheel- 
supported frame, the teeth being actuated from the same 
driving mechanism and alternately operated, being raised 
by the driving mechanism and dropped by gravity. The 
teeth are so shaped that the front ones act as a series of 
hoes and the rear teeth act in the capacity of a rake. All 
of the teeth may be readily raised from the ground when 
the machine is to be moved from one field to another. A 
construction is also provided for which will enable the 
machine to pass over young plants and cultivate the 
ground at each side of the plants. 





Miscellaneous, 


PNEUMATIC GRAIN CONVEYER. —Fred- 
eric KE. Dackham, Millwall Docks, London, England. 
This is an improvement on a former patented invention 
of the same inventor, of an apparatus for loading and 
unloading ships’ cargoes, and consists in the combina- 
tion .with oscillating two-chambered air lock delivery 
boxes of paeumatic apparatus working by exhaustion, 
with means whereby the conveyance of grain is effected 
by a current of air under pressure, the means comprising 
a closed chamber into which the air lock delivery box dis- 
charges, supplied with air ander pressure and containing 
a nozzle with air supply sleeve immersed in the grain 
and connected to a conveying pipe leading to the place 
of delivery. 

PNEUMATIC GRAIN CONVEYER DELIV- 
ery Arranatus.—This i« a further patent of the same 
inventor for an iumprovement to cause equilibriam of air 
pressure to be automatically established between the ex- 


Skeleton leaves, which are often found in the woods 








in Vetiice. “ 


hausted hopper and the chamber of the air lock delivery 
box about to be filled therefrom before the,chamber 
arrives at the filling position. This invention is also 
an improvement on a former patented invention of the 
same inventor 


SHork Fastenrne.—Thomas U. Wal- 
ter, Huntington, West Virginia. The shoe body, accord- 
ing to this improvement, has an upper flap with button 
holes, each having a downwardly and outwardly project- 
ing keeper portion, while an elastic member so connects 
a button-holding flap with the shoe body that when this 
flap is pulled on it moves diagonally outward and up- 
ward. The heads of the buttons on the button flap are 
adapted to register with the inlet portions of the button 
holes in the upper flap}when the lower flap is pulled up- 
ward. The fasteners are al] engaged or disengaged by a 
single movement of the fastener holding flap portion of 
the shoe. 


HEATER.— Harriet C. Cowdrey, New 
York City. This isa simple device in which a lamp is 
employed to heat a hall or other apartment, without 
vitiating the air. A shell having a series of openings 
is provided with 4 shield fitting tightly around the lamp, 
the shell having near its lower end a row of openings for 
the admission of air, while openings near its upper end 
permit theegreas of the heated air. A pipe from near 
the upper end of the shell leads either to the chimney 
or out of a window. 


Ick Currer.—John G. P. Putnam, 
Claremont, N. H. In a main frame is journaled a driv- 
ing shaft, with which is geared a propelling shaft car- 
rying propelling wheels and a shaft carrying a circular 
saw, there being hinged runners for raising and lower- 
ing the main frame. As the operators turn the main 
driving shaft a simultaneous forward movement is 
given to the frame and a rotary motion to the saw, to 
cause the latter to cut the ice as the machine moves for- 
ward. 


Bucksaw FramMe.—Thomas C. 
Knowles and William J. Adams, Newton, Mass. The 
frame proper, according to this improvement, is made 
of a single flat piece of steel, bent in proper shape to 
form a handle bar, middle portion, and end bar. On the 
upper portion of the handle end a second handle is adjust- 
ably held by aset screw, a suitable handhold being also 
secured on its lower end. A light and comparatively 
strong saw frame is thus afforded, which may be made 
to serve in cutting logs of considerable thickness. 


Pirk Hotper.—John B. Davis, Mo- 
line, Tl. This is a device for holding a stove or furnace 
pipe securely in the chimney, and also to fasten the 
sections of the pipe in position to form a gas and dust 
tight joint. A bar secured to the pipe projects between 
the pipe and a thimble, the bar having an inwardly 
extending hook receiving the pipe and an outwardly 
projecting lug extending through the thimbie.§ 


RupBerR Hanp Stamp.—Robert 8. 
Hall, New York City. This stamp has a flexible rubber 
backing of cellular structure, its walls connected at all 
points of intersection and juncture with the outer mar- 
gin, while the walls and the outer margin have trans- 





verse perforations, whereby a lighter and more elastic 


latter part of his life Sir Henry lived much of his time 
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backing is afforded, giving the necessary resiliency and 
lessening the cost. 
MARKING Toon. — Louise Schaefer, 


Oneida, N. Y. This is an inexpensive and. simple too! 
having a spur wheel adapted to! penetrate the fabric to 
be marked and pick up pigment from a marking board 
on the ander side of the fabric, and having also a chalk 
holder in which chalk is held adjustably to mark the 
upper side of the fabric over which the tool is ran. The 
spur wheel may be placed in advance of or behind the 
chalk holder, or the wheel may be dispensed with and 
the chalk holder alone used. 


REGISTER FOR BASKETS, ETC.—Aus- 
tin B. Culver, Westfield, N. Y. This improvement is 
more especially designed for registering the count of 
baskets of grapes as ,they are passed#into’the cars, less- 
ening the labor and saving the time of the operator, 
while insuring the keeping of a proper tally. Combined 
with a sliding and spring-supported table is a dial carry- 
ing a ratchet wheel, a lever loosely pivoted and having 
a pallet head engaging the ratchet wheel, and a spring. 
pressed pitman connecting the lever with the table. 


Water Closet SEAT.— Patrick J. 
Cahill, Utica, N. Y. This is a seat which may be quick- 
ly and conveniently fitted upon the bowl, the spud of 
the bow] and the spud coupling being utilized as fasten- 
ing devices, or an equivalent of the spud, and the seat 
being so connected with the bow! that it is adjustable to 
any size bowl. The construction is such that when 
either the seat or its cover is opened, partially or entire- 
ly, the hinges will not be placed under undue tension. 


Sash WEIGHT.—George 8. Sergeant, 
Greensborough, N.C. This invention provides a method 
olgconnecting and interlocking two or more short or light 
weights to form a heavier weight, no bolts, rivets or 
knotted'cords being employed for connecting the weights, 
and the sectional weights being as cheap as the old style 
single weights. All of the weights, in each of several 
forms, may be used us taken from the mould, and a sec- 
tional weight of given diameter weighs almost the same 
asa solid non-sectional weight of the same length. 

PENHOLDER. — Edwin P. McCollom, 
David City, Neb. The holder proper, according to this 
improvement, is formed of a rod having a head with in- 
termediate andjreturn wings witha penjseat between them, 
while a sleeve sliding on the head incases and compresses 
it to clamp the pen. The pen may at any time be con- 
veniently discharged from the holder without soiling the 
hands or it may be incased and pat in the pocket when 
not in use. 

TENT AND Support. — Patrick F. 
Noonan, Fort Stanton, New Mexico. This tent has a 
central tubular support capable of use as a stove pipe, 
dispensing with the ordinary pole and tripod. The cap is 
so arranged as to obviate the necessity of its removal, and 
to prevent leakage in wet weather, the improvement 
providing for a stove in the center of the tent and the 
utilization of the greatest possible portion of the space. 

Nore.—Copies of any of the above patents will be 
furnished by Munn & Co., for % cents each. Please 
send name of the patentee, title of invention, and date 
of this paper, 
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NEW BOOKS AND PUBLICATIONS. 


LINICAL MANUAL FOR THE StTupy oF 
DISEASES OF THE AT. By 
James Walker Downie, M.B. New 
York: Maemillan & Co. 1894 . Pp. 
xvi, 268. Price $2.50. 

rhis work is a clinical manual which, from the stand- 

joint of the physician, seems to be very attractively pre- 

‘opted. Of late years the throat has been much more an 
object of interest than in older days, and the bearing of 

-proat diseases on the entire nervous system, and even 

on the intellect itself, are fully recognized. It is not too 
vhf assume that this work, in view of the getiéral 

i terest now taken in the throat, will find a place in many 

\ibraries other than those of the physician or specialist. 


Hr ADWATERS OF THE MISSISSIPPI. 


Japtain Willard Glazier. Chicago 
oa New York: Rand, McNally & 
Co. 1898 Pp. 5287. Price $2.50. 
No index. 


4 much vexed subject, the source of the great American 
Aver, is here treated from the historical point of view as 
. las from the geographical one. The book is enliv- 
P _| by very numerous illustrations, graphically showing 
». scenery and the adventures of the exploring parties in 
the wilderness, and the grounds for believing that Lake 
jiaaca is not the ultimate source of the Mississippi are 
given in detail, 


CKLESTIAL OBJECTS FOR ComMMON TEL- 
“SCOPES. By the Rev. T. ianged by Ren 
‘evised and greatly enlarged 
TE Espin. Intwo er seg pe Vet 


London a New York: 

Green & Co, 1893. Pp. ae 

Price $1.75. No index. 
The Rev. Mr. Webb's work has noW reachéd the fifth 
edition. A very short biographical note of the anthor, 
now deceased, with his portrait, isa feature to be noted. 
By common telescopes achromatics with apertures of 3 to 
5 inches are meant. The book treats of the instrament 
and mode of observation, and then goes on with the 


treatment of specia) objects of view in the planetary 
worlds as well as comets and meteors. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


TABLE OF CONTENTS. 


1. An elegant plate in colors showing a half stone and 
half frame summer cottage erected at a cost of 
$4,500. Perspective views and floor plans. Mr. H. 
Howard, architect, New York City. An attrac- 
tive design. 

Place in colors showing a Queen Anne dwelling at 
Melrose, Pa., recently erected for W. H. Miller, 
Esq. Perspective elevation 
5.500. Mare M. Walkup, architect, Phila 

phia, Pa. 

3. Full page engraving of Nonsuch Palace. 

4. A half-timbered house at Rosemont, Pa., recently 
erected for John H. Converse, Esq., at a cost of 
$11,000. Perspective elevation and floor plans. Mr. 
T. P. Chandler, Jr., architect, Philadelphia, Pa. A 
handsome design. 

5. Engravings and floor plans of a cottage at Jamaica, 
L. L, recently completed for B. 8. Waters, Esq. 
A popular design of American style. Cost $5,800 
complete. Messrs. Dens & Oborne, architects, 
Brooklyn, N. Y. 

6. Residence at Yonkers, N. Y., recently erected for 
Cheever N. Ely, Esq. Perspective elevations and 
floor plans. Mr. Augustus Howe, architect, New 
York. A pleasing design, 

7. A dwelling at Hackensack, N. J., recently erected 
for Mrs. Maria Bogart. Perspective elevations and 
floor plans. Mr. W. L. Stoddard, architect, 
Tenafly, N. J. A model design. 

8. A colonial cottage at Hartford, Conn., erected for 
W. F. Goody, Esq. An attractive design. Floor 
plans and perspective elevations. Cost $4,750 
complete, Mr. Henry D. Hooker, architect, New 
York City. 

9. A residence at Edgewater, Tll., recently erected for 
G. FP. Lange, Esq. Perspective elevations and floor 
plane. A pleasing design. 

10. A residence at Bryn Mawr, Pa., recently erected for 
Prof. Herbert W. Smyth. Three perspective ele- 
vations and floor plans. Cost complete, $6,500. 
_ J. C. Worthington, architect, Philadelphia, 
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il. anemia country cottage at Greenwich, Conn 
Perspective elevations and floor plans. Mesers. 
A. H. Throp & W. 8. Knowles, architects, New 
York City. An attractive design, 

12. Design for a stairway. 


Scientific American. 


Business and Personal. 


The charge for Insertion wnder this head is One Dollar a line 
Jor each insertion ; about eight words to a line. Adver- 
tusements must be recewed at publication office as eariy as 
Thursday morning to appear inthe following week's issue 


“C. 8.” metal polish. Indianapolis. Samples free. 
Stave machinery. Trevor Mfg. Co., Lockport, N. Y. 
For best hoisting engine. J. 8. Mundy, Newark, N. J. 


Microbe Killer Water Filter, McConnell Filter Co., 
Buffalo, N. Y. : 


Wanted, a Coffee Pulper or Huller for plantation use. 
P., 0. Box 196, Huntington, Mass. 


Distance Reading Thermometers.—See iflus. adver- 
tisement, page 2. Ward & Doron, Rochester, N. Y. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


Centrifugal Pumps. Capacity, 100 to 40,000 gals. per 
minute. Allsizesin stock. Irvin Van Wie, Syracuse, N.Y. 


Patent for Sale—Wire implement, useful in all fruit 
and agricultural sections. M.S. Moremen, Switzerland, 
Florida. 


Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 


Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 


The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, 4; Munn & (o., publishers, 361 Broadway, N. Y. 

For the original Bogardus Universal Eecentric Mill, 


Foot and Power Presses, Drills, Shears, etc., address 
3.8. & G. F. Simpson, 26036 Rodney St., Brooklyn, N. Y 


Competent persons Who demre agencies for a new 
popuiar book. of ready sale, with handsome profit, may 
apply to Munn & Oo., Scientific American office, #1 
Broadway, New York. 


Patent Electric Vise. What ‘s claimed, is time saving. 
No turning of handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Too! ©o., Auburn, 
N. ¥. 








} 


. . e 


3" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany 
attention be paid thereto. This is for our 





all letters, 





(6158) A. H. M. asks: 1. How can shel- 
lac be thinned after it has become thick ? A. Add alco- 
hol. 2. Suppose bullet be fired perpendicular to the 
surface of a flat rock. Will it rebound with as much 
force as it went, and what per cent ? (Provided the stone 
fired at were considerably harder than the bullet.) A. 
No. The lead will flatten or go to pieces and develop 
heat. 3. How can irén and ‘brass be soldered together, 
using common solder? ‘T have tried the usual way, bat 
can’t thake it work. A? Tf'the ffof ie wronght iron, use 
soldering acid. If cast, you cannot niake ‘a good job of 
it. 4. Is it true that putting of) on the strings of a ten- 
nis racket improves the racket? A. This is considered 
goed practice, as tending to preserve the strings. 6. I con- 
nected 1 small mot with the terminals of an in- 
candescent lamp (run by an alternating current) in place 
of the lamp. The motors merely buzzed, I tried sev- 
eral methods of connection and finally hit upon the 
shunt method. The motors all started up violently. Why 
was it that the alternating current would not make them 
go when the shunt would? A. The relative lag of the 
parallel coils and cores is the cause ‘of the working. 6. 
Is there such a thing as a peasheller? A. Such have 
been invented. 7, What is the lifting power of the 
average man of 21? A. Perhaps 250 pounds. It de- 
pends on the conditions of the lift. 


(6154) F. L. B. writes: I wish to pump 





_ | a quantity of water into a tank abont 20 feet high, using 


a smal! gasoline engine for the motive power. Please in- 
form me which will require the more power, to have 
the pump on the ground and use it as a force pump or 
have it at the top of the tank and draw the water up by 
suction, the water being pumped from a pond near by. 


* | A. There will be no difference in the actual power re- 


quired in either position of the pump. The conyenience 
of always having the suction pipe fully charged, or if 


(6155) F. W. writes: On June 28, in my 
capacity as display man for the weather bureau, I hoisted 
two marine signal lights, one white and one red. In the 
morning on taking the lights down I noticed that the 
white light had attracted thousands of small insects, the 
lower part of the lantern being covered, while the red 
light which hung only two feet below had attracted none. 
When the red light hangs alone it is usually covered with 








around and above the light before coming in contact with 
it or its lantern. The glare of the white light would par- 


above, and the insects would lodge against it in their 
erratic flight above the white light. 


(6156) V. G. A. asks why it is that cop- 
per rans free from blow holes from the smelting furnace 
into the ingot, and then when you remelt and cast it, it 
is full of blow holes. A. Copper vaporizes or boils at 
temperatures above ite high melting heat. In casting 
ingots a lower temperature is used, on account of the easy 
flow of the copper into the open ingot mould. The open 
topand iron body of the mould allows the.copper to 
solidify from the bottom and the vapors to readily free 
themselves at the liquid surface, which is the last to 
solidify. On the contrary, when casting copper in sand 
or other close moulds, the whole surface of the casting 
commences to solidify at the instant of contact with the 
surface of the mould, and thus imprisons the vapors or 
gases within the body of the metal, Two to three per cent 
of tin added to the copper just as the meta) begins tc melt 


temperature. This allows the metal to flow more freely 
into the sharp parts of the mould and gives better vent 
to its contained gases. Such castings have the value and 
properties of pure copper for most purposes, with the 
additional quality of solidity. 

(6157) F. O. W. says: Would you 
kindly tell how to remove freckles from one’s face and 
hands ?, A. The following is quoted by New Remedics 
from a German medical journal : Sulphocarbolate of zinc, 
2 parte; glycerine, 25 parts; rose water, 25 parte; spirits, 
5 parts. Dissolve and mix. The freckled skin is to be 
anointed, with this twice daily, the ointment being al- 
lowed to stay on from one-half to one hour, and then 








tially blind them as to the presence of the red light of meee pee ene 


makes the copper more fluid and reduces the melting Al 
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lamps. Assuming them to be 450 watt lamps, then a 
current of $}4 amperes is required. 

(6161) W. E. C. asks: Will steam heat 
at 100 pounds pressure draw the temper from steel or 
brass springs, supposing that the springs are working in | Gran 
the steam? What is the temperatare of steam at 100 
pounds pressure ? A. Yes. Steel springs, if made some- 
what harder than the usual spring temper, will last a year 
or two, depending upon their work. With considerable 
movement they soon lose their tension, and after a few 
times setting up, lose their strength. Brase springs are 
of little value at the temperature of steam heat. Steam 
at 100 pounds pressure has a temperature of 338° Fah. 


(6162) C. E. P. says: Kindly inform me 
how to make an amalgam for the rubbers for an electrical 
(frictional) machine. A. The rabbers of glass electric 
machines are coated with amalgam, consisting of equal 
weights of tin and zinc melted together, with twice 
their joint weight of mercury added during fusion.— Kien- 
mayer. amalgam is tin 1, zinc 2, mercury 4. 


glass. Grease is mixed with the powdered amalgam to 
give it softness and make it stick. In France bisulphide 
of tin is used. 

(6168) A. N. M. asks: If wood weigh- 
ing 39°5 pounds per cubic feet is under water a great 
length of time, how much will its buoyancy be decreased, 
caused by water soaking? Is there any way to prevent 


Another 
For ebonite disks the amalgam should be softer than for — 

















washed off with cold water. Anemic persons should «x ; 
"| also take a mild ,ferraginous tonic. In the sunlight a i Dg ee 4 
dark veil should be worn. Bottle elevating ovis. &, Me teenie ate 
older, A ° 
(6158) A. H. L. asks: 1. _ What horse Bor See Hlectric at ¢ distribution box. Miter box. , 
are the on the trolley tars lly ? A. x 8! e. obese Alt brake. Oa brats Coeeesereccceecess ee 
They Two horse motors Braue. ith, Wenns tepaisinilessdtedentcnesbecsthe 622,682 
2. hap Hi tesco pant onli Capen ah making. method 0 ‘Miles 5 ena c 522, 
operate them on a ten mile road, the road being wired | Buck’ and trace su Soce esenert. bammess, W, Bray 
in the most economical manner possible without losing ie repair patch, K.P. Roche............. 
Caleine furnace, J. Prud’homume.................. 
. on en a pnrecaan mining, manufacture of 1 material for, B. 
. Your conditions are incom . Iftherewereas you | — WAtsON...... .ceecce ee cseoes i < 
stipulate no loss of power, the amperage asked for would | Gamers. . See Photographic camera. 
5OXx746 | 50X'746 Cane weaving machine, lagonal, H, B.& E.Mor a 
for 50 horse power be respectively a oa 6 mn Can_anti-osciliating attachment, street, B.' ¥. at 
waxes PS A eee 
a, MB. 1 sane LV 
oa Ys But the cars are really run at euch high Car coupling, Wok. Right ane. of 
power and there is always a loss on the line, 3. What oor ost FL. Q.6. Lamar... 
size wire, and also what would be the most economical Car Chone. waking composite, N. Washburn. ee bp 
manner of wiring 10 miles of road (taking into considera- | € way —~ Ly ~ Declebeterpetinisoton v4 
tion the cost of wire, and the amount of power lost | Cartri sreridwe packet IF. Le WME s acececideedsicscucocsss GE 
through resistance) at the three voltages 500, 1,000, and } e packet MITA Bie E> EAD weckacvecccsesses 622,604 
1,500? A. It depends on the number of cars to be run. | Cash Pe MINE ciochousncdeboicave hisses 522,917 
+ all mast be made larger, as more cars are used | Cash Feeister. C.J. Carroll. ..0200°0.00000000000000. paed 
same Cafeh f striker, J. K. Clark 3800". 522,878 
orGe tobe a Chair. sie Dental chair 
(6159) . writes: - reported itr ‘the pate: a os mage a Py CT CT Ie ee 
technical papers that about 160,000 cubic feet of gas is Chocolate dip or coating 2 
converted from one ton of average coal, but we find that | (jZ8r fae, pocket, F. 
only 7,000 to 10,000 cubic feet of illuminating gas is made (lene Hixhter, Fc. mie 
available in gas works for commercial supply. Will you Stearette : hine, ¥. 
correct Cigarette machine, A. 
= ee wd — myer ty ‘ge Cireutt clos Closing devin, P. 5 Walshe or 
large yield quoted refers to producer gas. This is made Series pe eneeeereseresseesesoeeuceens + 
by blowing a mixture of air and steam through coal, Sip, bt sivise, inniss 6: Gisos sabhen. ++ 4 
ae 76 
which is thereby kept incandescent and burns. The Coc electric pnoheouieer for, L. Von Orth. 522724 
products of combustion inclnde hydrogen, carbon mon- | Cloth napping and brushing roller, L. Clarenbach, 
oxide and some carbonic acid gas and all the nitrogen ar hos drier, FJ. Bailey TE cuts cbnihei tions 623.576, ia: 
of the air used. Such gas is of very low quality and only Cluteh, frictional and | positive. W, F. Chaifant. a4 
available in metallurgical and similar processes, Coin ring envelope, Fison & Tingwortb .. $82,758 
(6160) E. F. C. asks: How many am: | Coin packane W. Beasley Seid. 
peres pass on a 500 volt lamp “circuit with nine 54 volt! Goliar. horse, ielivery durice,€ i rei pe :_—= 
lamps in the series? A. It depends on the size of the Converins ¢ apparatus wwaveling chain, A. h. Kad. * ceneme 








Cooker, jelly, L. a: Hughes 622,731 
goeseas device for fruit canning, 'F. M. Anderson 522,748 
Coole degli ae. 
Corkeere i iy sce ccccssccosccesccoesooce . 582,672 
Corn sheller, G. W. Pocker dettineseéeves 522,669 
Cradle 6 d's ewingl cing, We 
iy la ay 8 i ticcccseqbesene 522,788 
dy B. Moody... 22,42 
— a ric, EB Tiopktoscn . 522,635 
, OF erhesd traveling, 3 . BR. Morgan.. 522,913 
Cultivator, garden st natin ie dali . es 
Current interrupter Sw ath potential circuits, anes, 
Current motors. “means for regulating aiternat- 
sah capamenen te F. Johnaon.....: “<: Same 
ny b aE, « cvcccseccceseveee 887 
Currycomb, C. H. tht cbmedekdesk Us 522.578 
Cutter. See V ~y 4 tooth cutter. 
Davit, automatic boat, F. Bneh ef ai............... 622,787 
Dental chair, D. Stuck. .............cceccercscees $22,922 
T. McCarthy............ 522,849 
. See Time ector 
is I: conch vabinesseccccdeus cence 522,708 
Die making same, A.J. Bradiey.. 
Disinfecting device, P. De Murguiondo 
Disinf ing device, 5. & BE. Taunsig....... 
Door opener, electric, H, F. Kell...... 
Door pence of joser, fuiding, Ll. Engel 
Door plate, D. M. D nccuniietabsonnns sesbdibbede o< 
. See Clothes drier. Fruit drier. Rotary 








drier. 
Drying Tmachine, E- A Burlingame........... 522,666 
C.F. Varrelll.. ........00-0-100 522, W285 
lect & Van Geider .- 522,769 
Dust or soot yolleoting ~achine, Van Gelder & one 
Dye, wens, | yay ty & We = pabaiadabeeeocesetane 622.497 
. Baitaman......... 522,044 
ric Gietribution box, “0. “. & M.A. Kiein- 
I daltlineennnaspcatninhs scubsuserecesseseeees 22, 
Electric neater, H, W. Leomard. ...........cssceesee 522,718 
Electric machine, 4 a ~ —) 7 eg enSORO RIE BROOTES 422 
Electric meter, G. A. Scheeffer. ...... 0... 6... .cccces §22.¢74 
Electric Sie conarolen “. “ Ses coseses 5m 
Electric switch, J. Hutebinso’ . 62 





this absorption, as by treating with pitch, creosote, — 
What timber would be the best for use for buoy 


wi 
lysis of ‘salts, ap tad for, I 'L. Roberis: 622.618 
tic apparatus, |. L.. Roberts................ 62261 


Electro 











floating pipes in a river, considering <a, ete Gah 
bility, etc. ? How would you constrnct the piston and 
packing of a hydrostatic machiné (mercury being the 
fluid), so as to prevent any leakage of mercury with a 
pressure on piston of 40 pounds per squareinch? A. The 


may lose their buoyancy in from one to five years, accord- 
ing to their porosity. The flotation can only be malin 
tained by thoroughly pitching the dry wood, thereby 
closing the air cells from the entrance of water. The 
best wood for flotation is yellow and white pine, cedar 


insects in the morning, as the white light was on the | and hemlock, dry and thoroughly coated with hot pitch. 
above occasion. A. It has been noticed that insects that | Cupped packing rings of rawhide kept moist with gly- 





are attracted by bright lights in the open air circulate | cerine are suitable for a mercurial pressure pump. 





PAFKLOS, 

tic decomposition of salts, " l.. Roberts =. 4 

tic decomposition tan«, I. L. Roberts.... 
iaphragm, 1. L. Rober 


d 
us, O. Koofier 
m as engine. Locomotive engine. 


Electr 
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Batonotpe pecimens, device for mounting, om. 
eet A sparaten i Goomget......... 
——— or ies, apparatus for forming, J. F. omen 
mm oe penta nosnes arg iastesseckess ss -neace BM 
once machine, wis wire, J. P ti Baer — .. S22, 
Fencing wire, J. 7.8, Cioavelan 522, 
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Frog. wrecking, W c _ Bowrdstte . Sag Geraper, kettle, H. F. W. Lemke........--+++++00+++ 522,794 
Fruit drier, C. B. © . 60 See Window mv sereen. 
Fruit jar, ¥ A. bien. aces 22.785 ae S aperstc or. 
Fruit pitting machine, ¥. C. Staniford.... 622.627 | am J machine, B. & R. Cornely...........--.+-++ 


oalf......-.------ SRT 
Furnace. See ( me ine furnace. 
Galvanic battery, L. F. Jounson eece 822,856 
Gawe apparatus, We K. Castelow 
Gas, ~ RT for manufacturing, BR. Biis- 


wort 2 
G t-on oe, A. Kleinfeldt S22.400, 622,001 

as cut-oP device, ein fel< Pest 
622.811 


Gas engine, F. Hirsch 

Gas engine, explosive, J. Walrath 

Gas mains, siphon test box for, A Bouvier 522,582 
Gas retort charging apparatus, J. C. Chandler 522,705 


Frying batter, tool for, B. FP. Met 








Gases, process of and apparatus for analyzing. - 
Vebling & Steinhart . 2,76 

Gate. See Folding gate. Railway crossing gate. 

Glass bottles, ete. apparatus for moulding and 
blowing, dd Power 

(rlue, purifying. FP. ©. Hewitt 

Gold, ete., from their solutions, precipitating, é 
Moidenhauer 

Governor, ele 

Grinding mill 

Gua fore-end fastening, F. A. Hollenbeck 





. M. P. Schenck 
» & T. J. Sturtevant 
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Gun, magasine, A. Lee 522,006 
(ian, magazive cane, EB. B. Dyball . 22 ae8 
Gutter, roof, P. Hoenk 522.833 
Hammer, power, J. M. Andersen 422,701 
Hammock support, L. BE. Parmer 522,720 
Handie. See Sad tron bandie 
Haoger. See Joist banger. Lamp banger. 
Harvester clutch device, H. ©. Stone 522.828 
Harvester, potato, M. L. Aten 522.878 
Mat curier’s iron siand, W. Shoyer . 533.558 
Ratchet, shingling. (. J. Goodell 522,688 
May rake and loader, P. M. Thompeso 522.629 
Hay rake and loader, combined side "Galivery. J. 

&23, 


'W. Harmon 
Heater. See Electric b 
Lamp beater. Well heat 
Heater, J. McLoughlin 
Hinge for schoo! desk seats. Noble & Buxto Se 
Hinge, spring, F. Keil - 522.732 
Hinge, epring, L. Mouat, Jr . 622,612 | 





er. Hot water heater. 
er 






Hoe, garden, J. H. Andre pony td 
Hioree Dianket fastening, J. De Loney a2 | 
Horseshoe, bar, G. W. Wempile 522,770, man 
Horseshoe, eiastic tread, H. H. Gibbs 22,789 


Hot water heater, A. O. Grassi ; .. 22.75 
Huse coasiruction, 8. Sanderson 522,856 
loe cream freezer. F. M. Saeok .. 22s 
Insulated armature ovi), J. H. Shue - 
Ineulating composition, J. L. Trusiow, Jr...... 745 
dar. See Fruit jar 

Joist hanger, H. A. tioets 
Jouarna! lubricator, P. Knater 
Kettie and farnace, combined rendertug, T. Cas- 





522,538 





eaden, Jr . 22 
Kneader, dough or botsor i. Lobree S22.s08 
Lamp, eectric arc, F. Gwynn 522,790 
Lamp, electric are, P Kirkegaard 522,735 | 
Lamp, electric are, M. 8. Okun 522.04) 
Lawp banger. electric, U. C. Henley . ae 
Lamp heater, C. Heme 522.682 
Lamp polder, electric, M. P. Mever . 522,690 
Lamp ligbter, electric, J. C. Chambers a tat 
Lamp shade, A. Feig! 522,752 
law wick adjuster for central draught, J. C. 

ilher §22,901 
Lathe. W. Lodge . Rwy 
Liqaia cooler, W. 0. Savage . 2721 | 
Lock. See Sash lock. Till lock. 
Locomotive, electric, E. Hopkinson pay} 
Lowomotive engine, —. FB Hansen 7D | 
Locomotives, cootact bar for electric, J. J. Green se 
Locomotives, contact shee for electric, J. J. 

Ureen . 522,708 
Loom, circular, O. Schuler . 228 
Loom, pile fabric, J. Corsilius 522,931 | 
Loow sbuttie threading device, BE. A. Bourque Ser? 53 
Labricating cutting edges of toola, means for, P. 

Chouteau 522,588 
Lubricator. See Journs! lubricator. 

Malt crmding mill, J. Brauer 522, 
Mandrel, expanding. Twining & Collins 522,400 
Measuring instrument, eiectrical, EK. Weston, 

Sm. 60 


Metals. apparatus for reducing, alloying, remeit- 
ing, and miximye, H. F. D. Sehwahn i 
Meter. See Electric meter. Water meter. Watt 


meter 
Mili. See Grinding mill. Malt grinding mill. 4 
Miter box, J Green 522,501 
Mould. See Cicar mould 
Moter. See Mtamp motor 
Motor safety device, A. W. K. Peirce .. 922,851 
Mustea!l instruments, stop for pedals of, L. C. 
Weeefarth . 22.936 
Music, enimal. W. H. Sanborn . 522,608 
Nut cracker, 8. Moore S246 
Nut tock, J.C. Grown ‘4 
Nat loct, A. Fougere . 2a 
Nut lock. J. W. 2 A. W. French . 522.588 
Nut lock, J. H. Hebbieth waite 
Nat lock, C. Lebman 622,906, 522.907 
Nut loek, G. Siegentbaier — . 
Ol! can, C. Siemers 522,743 


Oiler for journal bearings, mechanical. G. H 
Cole 522,708 


(re feeder, automatic, Carstens & McCormack.... 522,779 
Organ action, Fine. W.a& BJ. King $22,902 
Oven, A. R. Welch .. 2a 
Packing. J. W. Peelie 522,766 
Paddiew heel, steatnship. A. Cooper $22,827 
Pattern, adjustable garment, C. Osse --» 522800 
Paw! for machinery. grip, A. § Wesnters 522,735 
Pen, fountain, D.C. Demarest 522,751 
Pen. fountain. H. 'T. Smith 522,804 
Puotograpbic camera, magazine, G. P Spooner.. . Rei 
Pieker. See (rapberry picker 
Piles in running water, apparatus for Griving, | w. 
ptist (r) 11,42 

Pipe. See Ts 7 pve 
Pipe wrench, age 7% 
Poetet ook *. i claar case, combined, KE. Walden- 

berger 622,747 
Pocketbook, coin, K. Tx owpkins , S09 


Poo! balls, constructing, V. & Hubbell ., 622,791 
Poo! balle, wannfactuaring, V. B. Hubdhell . 2278 
Post. See Fence post. 


Power sheart, Seare & Underwood .. 22a 
Preserving bame. etc.. apparatus for, A. H. 

Hatch . . ; .. 2 
Pressure regulator, fuid, G. 4. Walker 622,683 
Printing letters or other indications for | xes 

of books, ete... apparatas for use in“E. A. 

Goddin . 22.200 
Printing pilates, poogerina surtase, J. Malialy . 22,7 
Pulley, expauealt 8 farnham 658 


Pvip couching apa drying machine, Fairbanks * 


‘arker . 220589 
Puiverizing apparatus, J. M. Schatz 522,945, 
Pump, ©. A. Selion 522,857 
Pump, foot. ©. L. Burdick 622.75 
Pump, saliva, A. BR. Lawehe 522.342 
Pumping engine, Hall & Gage 522.988 
Railways, cabie, C. W. Hant 622,713 


Ratiway collisions, device for preventing, Holt- 
meun & Schmidt 


Ratiway crossing danger signal, M. W. Parrish... 522,670 
HMailway crossing gate, fF. W. Mille 522,798 
Haliway motor wear casing, N. C. Bassett 522.579 
Railway ol) box jack, F. A. Moore 572,782 


Railway raiis, se!f-acting cleaner for grooves or 
hollows of. D.C. Le Bras 522,761 
Ratiway rails, sabetructore for bractng and sup- 
porting, J. M. Price . Rae 
Raltiway signaling apparatus, W. GO. 522,676 
Railway signaling p rpoees XAT = H. ¥. 


Clark 522,650 
Railway supply system. e boctste, 4.4. Green S22, 71 
Mailway ewiteh, pb M. Cha 52,6 
Rallway ewitch, & FF. Ok —— 522,780, tare 
Railway switch, Clouser & Seward 522,781 
Rallway ewiteh,. W. C. Diliman 522,564, 522.885 
Railway «witch, EK. C. Seward ~~. 228 
Ratiway ewiteh, street, W. BE. Murray et al -- 32294 


Railway tie plate, W. H. Wilson 

Raliway trains, steam beating «ystem for, G. a. 
Titeombd pr 

fetiway trolley, condeit, J. L. Crereling 

Railways, closed conduit for electric, C. I. Greer... Senos 
ke. Bee May rake 

Range, «as cookiog and water beating, B. 8. Koll. 622,908 

Reeorder. See Time recorder. 

eduction apparatus, T. Girvan 522, 

Refrigerating tiquid, M. Wanner ‘ 

egieter. See Cash register 

Heguiator, See Pressure rexulator. 


it «% drill#, rotating device for, H. C. Sergeant 522,023 
Rotiiag breke shoe key bianks into shape, ma- 

chine for, G. H. Judy 22,717 
Roliing metal, T. Morrison 522.768 
Holling mill housing, &. T. Willams 522,641 


Rope clamo, J. Allenson 


Rotary drier, WH. Rieh . B27 
Bed irow bande. H. A. Sheffield . S22. 
Sandpapering machine, H.N Kange --» Bz: 
Sash balance, &. Ff. Smith orl a 


Raeeh lock, lift. and balance, U. K. Gardner 
Baw auard, Cote & Corbelile he. 
Sew, band, W. MH. Bede! 
Hawhorse, Cc. D. Smelt 





Baw vet, gf x iy 
Scow, dumping, W Felon, 





@ cientific 








BK. 
Sowing mack aw _ meg eons barring button- 
holes, F. 


amueependbeqeessreibestinns 522,928 

ghete baiaer, 3 Atetobineon, on 522,506 

Shaft mapport ‘and antirattler, combined, w. 
Orr .. RRM 


Shears. See Power shears. 

Shears joint. A. J. Kramk. ...........<.cceeeeeeeeees 22.9 
Sheller. See Corn sheller. 

Shipping can, T. Lee... ...... ......cceccnenneeees .. 22068 
Shoe support. W. L. Barrell. - owe 5227 
Shutter, freproof, I. Smith..............- .. eal 
Signal. See iway crossing signal. 

Signaling apparatus, electric. J.P. Coleman (r). new 


Slicer = grater, combined vegetabie, KE. 8. 








goldering machine Cc. M. Brown.... os 
je channeling machine, J. F. Noonan 

Sole leveling machine, L. Barrell : 
Splint and splint fabete, a-Dh, WED sv <ondeo cteaive 


motor, time, P. G. Gtroud..........+-«++ +. 
team boiler, D. x = Jeapiesesesqeanyesonvenseqesed 
team trap, A. F. Nagle. ...... ~~. ..<serecesees 
land the Lat ES of tools there- 
from, converting cast tron blanks into, » J. 
Hooper ees 
Store service apparatus, Cc. Smy Rag aR IEE 
tovepipe. A. Raiser........ 
rainer for conductor pipes, EB. G. ‘Minnemeyer.. 
rap. See Box strap. 
Strap attachment, J. Reed (r)........ M 
traw stacker, F. F. Landis.................-.-----+« 
itraw stacker discharge pipe, F. F. Landis........ 
w stacker, pneumat! "P. Landis............ 
ringed instrument, H ckermann.............. ‘ 
DOI, J. BP, POREP.......cccccecessees cece os a 


Salky, 8. Toomey 
Switch. See Ricctric switch. Railway switeh. 
Tabie, W. C. Jones 
bis 2 bined with thermometer and wa’ 
Teprine machine, M. Crawford, Jr... 
‘elautogra aray 

Telepbone circuit, o tor’s, T. C. “Wales, ar 
Telephony, F. R. Co! 
Theater chairs, paw ESTE ‘attachment for, 

J. W. Patterson. . 943, 
Thermometer attachment for hot water bags, 

ete., Weinhagen & King 
Threshing macbine air blast attachment, Johnson 






. 522,935 
107 


nue casibeeensagtthecsseosebednenepasend 522,901 

Te, roots, & K. Coben ‘ csseeeee SZABO 
ey seeane, Renatdeen & Atherm. ........6.0..000 
TH and alarm, C. H. Morford...............+«« 


Time detector. watcbman’s, J. Matusch.. 
Time recorder, workman's, J. ah ase 
Time recorder, wernean’s, D. aM RE «. 
Tire, pneumatic. ¢ . sexe 
Tire, pasumete apate, J. Mariani 

‘obaceco pipe, E. —_ sonpoaecocte sdeceesasee 
Toy vehicle, M. Se 
foy, wheeled, P. "4 ‘Hindmarsh 
Track cleaner and switeh thrower, |. W. He 
‘rap. See Animal trap. Steam trap. 

See Welt trimmer. 
Trolley ear, Cc. A, Lieb...... 
Trolley pole, A. 8. McBean. . 
Troiley wheel, C. A. Lieb.. 
Trolley wires, combined banger ans automatic 





a 
2 
5 
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switeh for, R. Schefbauer.. . 22,021 

. Pp anebscbeseguect saat Ghbshieadthcieeed a 
, 4 FX  —~“Ceeebegreenrspgeqegeessepee: . S22 
Turning machine, roti, Se Wt con tecsteaceba . 522) 


Tuyere, forced draught, B. F. White 622,81 
Typesetting apparatus, Johnson & Low. 522,714 ‘to 522,716 
Typewriting machine, L. 8. Crandal! 
Vacuum creating apparatus, W. F. M. MeCarty.. 
Valve for My 9 pipes or mains, stop, LN, bed. i. 
Glauber ( snceed or 


Valve, tank supply, "J.J. Berry........ 522, 

Vehicle wheel, C. K. Welch . 2313 
Vessel, marine, L. N. Toons ake . Rw 
Vessels, construction of, E. P. Stratton. 522,744 
Vessels, line holder for, EK. C. Akers 522,773 





by td tooth cutter, J. J. Robinson. . aces 
wagon. dumping, 8..P. Snyder 622,67 
Wall Cp, and making same, material for, B. 


Wail: decoration and making same, material for, 
son cove 
Wall queoretion. making material for, E. Watson 522,635 
Washing machine, T. eaeer Pere, Kae 522,577 
Washing machine, C. A. Palmaquist............... . 522.05 
Watchmaker’s combined tweezers and screw- 
driver, KE. White... . Reo 
wae movement plates, ‘machine for recessing, 

D. H, Chureh . sans és 
Water closet bowls, coupling for, G. ¥. Brown... 522.7 
Water meter, rotary, H. J . Bae 
Water purifying gepasetan, H. Desrumaux 
Watt meter, E. Wes 
Weather strip, J. Suydam 
Well cleaning doxtes. G. W. Lee 
Well heater, oll, J : 
Welt trimmer, F. x ‘Dun enpet 
Wheel. See Paadie whee’ Trolley ‘wheel. Ve- 





hicle wheel. 
po Re ee cececceee S290 
Whiffietree, A. W. Mitebell................... . 522,611 
Whistle and valve for operating § same, , electrie- 

ally-controlied, C. BE. Ongley.. . 522,604 
Window screen, B. J. Wolfe eescccccese MEE 
Window screen, rolling, KE. G. Hastings...........: 522.600 
Woodworking machine,Graham & Kane.......... 522,754 
Wrappers or labels around — a, ee, ete., 

machinery for secu uring, A. Stearns............ - 522,733 
Wrench. See Pipe wre 

DESIGNS. 
Arch, Be, Bib gece. cevicoctecotebachotes 23453 
Box, W arthoran’ ET sdbdiutvécadecescncentnenitte Bus 
Carpet, rm Fisker Re ICE TIRES W. .. Bao 
Carpet, i. RNID. Anne cover ebbeatecbeussedecbigll Bal, BA 
Sarest. C. RD nccciecditidns deneupestadenste 
rseat,G. W. Rich 


Counters, wail g fixture for, W. C. Huss 

Display Heffner. . 

Handkercbtst ag oumps 
nae, st 

Monument. Ww. 

Paper bolder Rak Kie er. - 

Picture frame, Neal & “ee 

Pocket case, C, W. Sedgwick 

Rope ort: i 4. K. Evans 

or 





Stove, oi rages, A.C, West. eduten 

Trimming, Li r & Kelsh............ 

Whirligig, A. G. Bramdt. ...... 22.0... ..cece cccccccees 
TRADE MARKS. 


Bicycles, sulkies, road carts, and light or pleasure 


we Central Cycle Manufacturing Com- 
petit sorpietesstcenoncer nm serncecionet 
fattone ins, and charms, gold, a R. Rost. 





: 
an outfits, cleats, cut-outs, and insaila- 
~~ J. 8. Potter . By 
Flour, wheat, A. F. Roberts & Company. ode 
Gum, chewing, U. 8. Novelty Company 
Hoop lock cutting machines, W. Morrison ae 
Medicina) liquid food, Pre Digested Food Com- 

Wanccidhemnemneareentiniasconsaamecvendans 

Medicine for the cure of neuralsia. rheumatism, 

and kindred diseases, L. L. 
— = cure, corn, AA, ‘Manufactaring 

SD tnttnatindenniscondgeceertedagnnotpiage 24.998 
Mineral "water, i smechess csneciene 
Oil, lubricating, A. W, Harris , 25,001 
Plaster and cement for building purposes, bard, | 

Diamond Plaster Company j 
Powders, Harvey Manufacturing Cow- j 


Remedies for digeases et the ‘blood, nerves, 
respt organs, T. W. Graydon 
as 
eyer 











goa, CR. tonite. eer genta 
peci ‘or certain nam senses, . . Ban . 
Starch. laundry, T. Kingsfc dstve 7 


. wd & Son . 
Tim and terne pilates, Mere! = oe noe 








Washing compound, J. T. Biair.... 
Whisky, Bernheim Brothers scvccceddstbebeocncs cuted Stone 
A printed copy of the specication and qaves me 
ist. or any patent in print 


any patent in the fc joins 

issued since 186), wil! urnished from pethis office for 

% cents. In ordering P ease state the name and number 

the patent desired, and remit to Munn & Co., #1 
way New York. 


a py patents may now be ——- by the in- 

for any of the inventions named in the fore. 

ins pa mag By provided they aresimple ata cost of $0 each, 

f complicated the cost will be a little more. For fall 
instructions address Munn & ©o., 

York. Other foreign patents may also 





way, New 
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SIMPLE. HOWTO 


ELECTRO MOTOR, 


make. By G. M. Hopkins.—Description of a small electro 


motor devised and constructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived from a battery. and 
which would have sutticient power to operate a foot 
lathe or any machine requiring not over one man power. 
With Ll figures Contained in =CIeNTIFIC. AMEKICAN 
SUPPLEMENT. No. 641. Price 10 cents. To be bad at 
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TELEPHONES 
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ALLOYS.-——-A SERIES OF LECTURES 
devoted to a consideration of the investigations to 
which alloys have been subjected during the last five 
years. The light that has been thrown on the particular 
growing of associated metals. The new alloys that have 
m discovered, and that possess great scientific in- 
terest as well as industrial value. Description of the 
various appliances (many of them new) used in the in- 
vestigation of alloys rm | the method of us soing them. 
Effects of molecular movement in solid metal alloys. 
of pressure on the molecular change in fusible 
metal. The profound change produced in the properties 


of metals by alloying them. ith W illustrations. C 
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